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U.S. de Lavaud centrifugally cast pipe, al- 
ways a money-saver on installation costs, is 
now more economical than ever. Here are 
five cost-cutting advantages. (1) We supply 
de Lavaud pipe in 18-foot lengths (if de- 
sired) in all sizes up to 24-inch, requiring 
fewer joints and shortening installation 
time. (2) It is easier to cut and tap. (3) It 
has greater carrying capacity for the same 
outside diameter. (4) It costs less per foot. 


© 1933, U.S. P. & F. Co. 


(5) It is lighter and easier to handle. These 
economies are additional to the basic 
economy of cast iron pipe: lowest mainte- 
nance cost and longest life of any material 
practicable for underground mains. In ten 
years more than eighty million feet of 
de Lavaud centrifugally cast pipe have been 
laid in the United States alone. Made to the 
latest Federal specifications (W W-P-421). 
Send for our revised Handbook. 


UNITED STATES PIPE AND FOUNDRY COMPANY, BURLINGTON, N. J. 


Sales Offices: NEW YORK, BUFFALO, MINNEAPOLIS, CHICAGO, PHILADELPHIA, PITTSBURGH, 
DALLAS, BIRMINGHAM, KANSAS CITY, CLEVELAND, SEATTLE, LOS ANGELES, SAN FRANCISCO 
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Among Our Writers 


4 Cc. Davips was born in Denmark and re- 
ed his B.S. in Civil Engineering from the 
ersity of Copenhagen. After a short service 
be engineer corps of the Danish Army he 
e to the United States From 1927 to 
> he served as Bridge Designer for the New 

ey State Highway Commission and de 

ned structural steel and concrete work for 
the Holland Tunnel approach He recently 
returned to Demmark to become an Engineer on 

Bndge Design for the Danish State Railways. 


AwpreaAS Mortensen, also a graduate of the 
University of Copenhagen, has spent two years 
in the United States in the employ of the Ameri- 
can Bridge Company. He is now an Engineer on 
Bridge Design with the Danish State Railways. 


Ince Lyse entered the field of hydro-electric engi 
neering in California, where he joined the engi- 
neering staff of the Steverison Creek experi- 
mental dam. Later he served as the representa- 
tive of the Portland Cement Association on 
the Reinforced Concrete Column Investigation 
at Lehigh University. Subsequently he became 
a member of the Lehigh University faculty 
with the title of Research Assistant Professor of 
Engineering Materials. Since 1931 he has been 
in charge of the Fritz Engineering Laboratory. 


D. Purpon received his first experience on rail- 
road work in Nova Scotia. He was next em- 
ployed in making surveys of the St. Lawrence 
River for the Canadian Department of Public 
Works. Then he became locating engineer for 
the St. Louis and Santa Fe Railroad. After 
obtaining @ background of wide experience 
with various railroads, he was made chief engi- 
neer, and later consulting engineer, for the St 
Louis Southwestern Railway. He is the author 
of a number of papers that have appeared in 
technical publications 
Wnuutam G. Rapp has specialized in the erection 
of steel structures, working in the field as an 
ironworker, a timekeeper, and later as resident 
engineer for the Bethlehem Steel Company. 
He obtained further practical experience in the 
fabricating shops of the American Bridge Com- 
any. Since 1926 he has been a field engineer 
in the erection department of the McClintic- 
Marshal! Corporation. 
Raymonp G. Paustian has been an instructor at 
lowa State College since 1930. As Junior High- 
way Engineer for the lowa Engineering Experi- 
ment Station he has been closely connected 
with the project described in his article. He is a 
member of the lowa Highway Research Board's 
Committee on Highway Transporiation Eco- 
nomics and its Subcommittee on Tractive Re- 
sistance and Allied Problems. 


A. C. Benketman, after serving four years as 
observer and investigator for the Illinois High 
way Department on the Bates Experimental 
Road, spent five years with the U.S. Bureau of 
Public Roads on research and experimental 
work at Purdue University and the Arlington 
Farm Experiment Station. In 1928 he joined 
the Michigan State Highway Department, be- 
coming Research Engineer the following year. 
He is the author of a number of published re- 
ports dealing with subgrades and pavements. 


Tueron M. Ripiey spent eight years on the con- 
struction of the Barge Canal in New York State. 
Besides designing many structures he collabo- 
rated in rewriting the canal specifications. 
Later he had charge of a $5,000,000 construc- 
ton program on the Oswego River For five 
years he served as Chief Engineer of the Greater 
Motorways of Erie County, New York, a 
$25,000,000 system adjacent to Buffalo. Since 
1931 he has engaged in private practice. 


Donato P. Barnes, after graduation from Oregon 
tate College, became a Teaching Fellow at the 
California Institute of Technology, receiving 
tis M.S. in C.B. there in 1930. He then worked 
‘or the Pasadena Water Department as a de- 
signer on the Pine Canyon Dam. In 1931 he 
became an instructor at the Missouri School of 
Mines. The past year he has been studying 
oeed as a Freeman Traveling Scholar of the 
Society 


; AMERICAN 
Votume 3 NuMBER 7 SOCIETY OF 


July 1933 


oan as second class matter September 23, 
,./ at the Post Office at Easton, Pa., under the 


> ‘ugust 24, 1912, and accepted for mailing 
Th ar rate of postage provided for in Section 
. Act of October 3, 1917, authorized on July 5, 


1918 
Copyricat, 1933, sy THe 


AMERICAN Society or Crvtm ENGINEERS 
Printed in the U. S. A, 


CIVIL ENGINEERING 


Published Monthly by the 


AMERICAN Society oF Crivit ENGINEERS 
(Founded November 5, 1852) 


PusuicaTion Orrice: 20TH anp NortTHaMpTon Srreerts, Easton, Pa. 
EprroriAL AND ADVERTISING DEPARTMENTS: 
33 West 39rn Srreet, New Yor« 


This Issue Contains 


Bripces—ANCIENT AND MopERN l 


Tue Lirtce Bett Brivce, JUTLAND. . 361 
Adolf C. Davids 
Andreas Mortensen 


Tests or Retnrorcep Concrete CoLumMns . 366 
Inge Lyse 

Earty Truss Brinces or Woop Iron. . 369 
C. D. Purdon 

Havutinc AND Erectinc Larce Street GirDers. . 
William G. Rapp 

Roap Testinc Car wits Gas-Evectric Drive. . . 376 
Raymond G. Paustian 

DEMONSTRATING THE Economy or Goop Roaps. . . $379 


A. C. Benkelman 


Exctupinc WaTER FROM ISLAND WELLS . . 383 
J. Ormond Riddel 

DiscHARGE THROUGH TAINTER GATE OPENINGS . . 386 
Theron M. Ripley : 

FLow AND PERCOLATION StuDIED ABROAD . . 389 


Donald P. Barnes 


ENGINEERS’ NoTEBOOK 


New Pivots and Bearings for Small Current Meters. . a 
R. L. Atkinson 
The Reynolds Number. . . . 393 
Robins Fleming 
Our Reapers Say. . 595 
Society AFFAIRS ... . . 399 


National Industrial Recovery Act Becomes Law; Public Works and 
Recovery; National Color of the Eleventh Engineers; News of Local 
Sections; Student Chapter News; Appointments of Society Repre- 
sentatives; American Engineering Council 


Irems OF INTEREST .... . 
Crvm Enocrneerino for August; Engineering Progress Depicted by 
Models; Degrees Conferred on Engineers; Recent Honors Awarded; 

To the Engineering Graduate of 1933; Bridges on Postage Stamps; 
An Adventure in Adult Education; New Connectors for Timber 


Construction 
Newsor ENGINEERS ........ 410 
MeEMBERSHIP—ADDITIONS AND CHANGES . 411 
5 
Current Perropicat LITERATURE . 6.9, 11 
InpDEx TO ADVERTISERS, INDUSTRIAL AND ALPHABETICAL 8,12 


The Society is not responsible for any statements made or opinions expressed 
in its publications. 

Reprints from this publication may be made on condition that full credit be 
given Crvit ENGINEERING and the author, and that date of publication be stated. 


SuBSCRIPTION RATES 


Price, 50 cents a Copy; $5.00 a year in advance; $4.00 a year to Mem- 
bers and to Libraries; and $2.50 a year to Members of Student Chapters. 
Canadian postage 75 cents and foreign postage $1.50 additional. 


Member Audit Bureau of Circulations 


4 Civit ENGINEERING for July 19337 Vou. 3, No. 


Midland Trail, near Ashland, Kentucky. Tarvia-built, 1921. 
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No need for signs like this on a Tarvia 
road. Tarvia is lastingly skid-safe—dry 
weather or wet. 


GOOD ROADS 
at LOW COST 


‘Te development of modern, high-speed automobiles has made it 

necessary to build brakes and tires of great efficiency. But even the 
best brakes and tires are of doubtful value unless the road surface 
provides a firm treadhold. 

With Tarvia it is easy to build roads that are lastingly skid-safe. 
No special method is necessary—in fact, it is practically impossible 
to build a Tarvia road that is not skid-safe. Tarvia penetrates deeply 
into the road crust, holding the stone or gravel firmly exposed 
on the road surface. The granular surface of a Tarvia road enables 
tires to grip the road effectually, even in the heaviest downpour, 
thus preventing skidding. 

The Tarvia field man can demonstrate to you that it is just as ea*y. 
just as economical and just as quick to build skid-safe Tarvia road 
as to build hazardous roads. "Phone, wire or write our 


nearest office. 


Ask the Tarvia field man, or write us, for a copy of the new 
Barrett Road Book containing tables and useful information 
about Tarvia and Tarvia-lithic. 
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Bridge, Jutland 


Danish Engineers Solve a Difficult Foundation Problem 
By Avotr C. Davips 


Associate MemBer AMERICAN Society or Crvit ENGINEERS 
and ANDREAS MORTENSEN 
EncrIneers oF Bripce Desicn, Danisu State Rattways, CopennaGen, Denmark 


y= the Little Belt Bridge is completed, 

probably in 1935, the Island of Fyen will be 
connected with the Jutland Peninsula for the first 
time. In order to span the intervening strait, called 
the Little Belt, a five-span truss bridge 2,706 ft long 
was decided upon. For the pier construction, caissons 
of a unique type were built on shore and sunk in more 
than 100 ft of water. The piers are founded 25 ft 
below the bottom on a thick, impervious clay stratum. 
The tallest pier has an over-all height of more than 
220 ft. Erection of the main spans is now under 


ANISH engi- 
D neers are now 

in the process 
of completing the 
long needed Little 
Belt Bridge, which 
will tie Fyen, the 
next largest of the 
many Danish islands, 
to the Jutland Penin- 
sula, on which one- 
third of the popula- 
tion of Denmark 
lives. The Little 
Belt, a narrow deep 
sound, the Great 
Belt, and Oresund 
form the only outlets from the Baltic Sea to Cattegat 
and the North Sea, as shown on the accompanying 
map. To interstate traffic these straits have always 
been a hindrance. But it was not until the Danish 
State Railway system was formed that the problem 
became acute because of increasing traffic and greater 
demands for speed. 

As early as 1883 a bridge was considered for the Little 
Belt, which at its narrowest point is only 2,230 ft wide. 
‘everal tunnel, bridge, and dam projects were put for- 
ward irom time to time, but it was not until 1920 when 
Slesvig (South Jutland) was reunited with Denmark 


GERMANY  °Berlin 


that demands for a bridge across the Little Belt became 
So urgent that in 1927 the Danish Parliament was led 
to sanction the construction of a combined railroad and 
ughway bridge. 


Preliminary investigations were then undertaken to 


way by cantilevering from each of the four river piers. 
The reinforced concrete approaches are of the arch- 
rib type, 100 ft high. An international committee 
appointed by the Danish Government to pass on the 
design for the bridge chose one proposed by engineers 
of the Danish State Railways, with certain modifica- 
tions in caisson design, suggested by the successful 
bidder. In this article many of the problems con- 
fronting the designers of this $5,900,000 project 
are outlined, and the reasoning underlying the main 
design and construction features is given. 


determine the loca- 
tion of the proposed 
bridge, its clear 
height, and traffic 
capacity. These 
were confined to the 
narrow part of the 
Little Belt, the 
Snaevringen, where 
two alignments were 
studied in detail. 
Here surveys, sound- 
ings, test borings, 
and pile loadings 
were made, together 
with traffic counts 
and observations on 
depth of water, movement of the current, and ice for- 
mation. By comparing the results of the new surveys 
and soundings with the corresponding data secured in 
1883 it was found that very little change had taken 
place in this interval, as far as shore location and depth 
of water were concerned. 

The borings indicated that tertiary clay, the so-called 
Little Belt clay, occurred everywhere below elevation 
—40 ft (Fig. 1). The layer is probably at least 300 ft 
thick and rests directly on chalk. In the strait itself 
the upper layers, 6 to 8 ft thick, are mixed with sand and 
stone, and at the shores the clay is covered by thick 
layers of tertiary mica clay topped by glacial formations. 
The Little Belt clay, on which the main piers rest, is a 
rich blue-green, homogeneous material with a variable 
content of chalk (about 15 per cent on the average) and 
an almost constant water content of 32 per cent. A 
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physical analysis of samples disclosed that the clay con- 
sists of extremely fine grains. By centrifugalization 
in Atterberg glasses with aqua ammonia and brushing, 
it was found that 81 per cent of the grains are smaller 
than 0.0008 in. and only 2 per cent are larger than 0.008 
in. Tests for capillarity and permeability showed that 
the water content was homogeneous throughout. In 
consistency this material corresponds closely to London 
clay, although the grains of the former are much finer. 
An idea of its carrying capacity was obtained by imprint 
tests with 60-deg cones. The index number was in pro- 
portion to the load that would cause an imprint */s in. 
deep in a sample with normal water content. 

Although the Little Belt clay has never before been 
employed as subsoil for a foundation, investigations 
indicated that it had a satisfactory carrying capacity, 
allowing for a certain rather slow settlement of the piers, 
as must be done in the case of all plastic clays. Borings 
and test piles on land showed that the carrying capacity 
of the soil was excellent at a depth of a few feet. The 
variation in the tides under ordinary conditions is only 
about | ft. Observed extreme high- and low-water 
levels were +5 ft and —5 ft 4 in., respectively. The 
currents in the strait depend on tidal variations, wind 
conditions, and the run-off from the watershed of the 
Baltic Sea. The most rapid current measured at the 
surface was found to be 11 ft per sec. Ice conditions 
were favorable, since the strait seldom freezes over and 
accumulations of ice are rare. Floating ice in large floes 
and packed ice are present occasionally. Frost occurs on 
the average of 85 days in the year. 

Asaresult of the preliminary investigation, the adopted 
alignment was preferred because it had better foundation 
conditions; smaller depths of water at the site of the 
two middle piers—about 130 ft for a bridge with four 
piers; greater cross section, allowing correspondingly 
lower velocity of water; better conditions for navigation, 
with straight approaches on both sides of the bridge; 
and because the sea at that point is more quiet. The 
vertical clearance under the bridge was fixed at 108 ft, 
since the traffic investigation showed that this height 
would provide sufficient headroom for 99'/: per cent of 
the 12,000 ships yearly passing the site. 

The arrangement of the cross section of the bridge 
(Fig. 3) called for a double-track railroad, since the 
three lines leading to it were double tracked. It was 
planned to give the roadway a width of 18 ft 5 in., which 
was ample since in 1928 the yearly traffic across the Little 
Belt by existing ferries was only 100,000 cars. (Today 
it is about 200,000.) For other traffic a sidewalk 8 ft 
3 in. wide, with a special bicycle path, was planned. 

The design specifications prepared by the State Rail- 
ways differ somewhat from American practice. The 


FYEN 


trusses (Fig. 1) are designed for the train load shown in 
Fig. 2. In selecting this load due regard was paid to the 
possibility of future electrification. A uniformly dis. 
tributed load of 102 Ib per sq ft was used for the roadway 
and sidewalk. The impact oi dynamic increment, J, to 
be added to the static action of the live load was calcu- 
lated by the formula: 


S+S, 


in which m equals number of loaded lanes on railroad 
or highway; L, loaded length of influence line in feet: 
S,, the action produced by dead load; and S,, the static 
action produced by live load. 

In the formula, 5, and S, are to be taken in consistent 
units. No claim of absolute correctness is made for 
this formula, but it satisfies the main requirements: 
that J should decrease with (1) increased length of load- 
ing; (2) increased number of lanes; (3) an increase in 
a” value of S,; and (4) a decrease in the value of 

“I 
S+S, 

The allowable stresses in tension or bending for stee! 
having an ultimate tensile strength of 77,000 Ib per sq 
in. and a yield-point strength of 51,000 Ib per sq in., for 
main trusses and floor members, are: (1) for dead load 
plus live load plus impact, 27,000 Ib per sq in; and (2) 
for dead load plus live load plus impact plus all extra 
loadings, 32,000 Ib per sq in. For the wind-bracing, 
sway-bracing, and braking-truss members, the allowable 
stress for wind or temperature or braking, is 23,500 lb 
per sq in. The struts are designed according to A. 
Ostenfeld’s formula based on the Johnson parabola, or 


for : > 100, in the Euler formula. 


There were not enough data available about the magni- 
tude of the greatest possible pressure from current, ice, 
or ships colliding with the pier. Therefore for the design 
of the main piers it was necessary to provide against 
certain types of loading dangerous to the stability of 
the pier. For instance there is the possibility of an ice 
accumulation that cannot pass the bridge extending from 
shore to shore. The depth of such an accumulation 
below water would decrease the cross section and cause 
a rise in head in front of the ice barrier. The piers were 
designed to resist the forces due to an ice accumulation 
23 ft thick, or the impact of a 6,000-ton boat traveling 
at a speed of 13 ft per sec. 

The maximum allowable pressure on the clay was 
fixed at 78 lb per sq in. in addition to the normal pressure 
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Fic. 1. PLAN AND PROFILE OF THE ADort®! 
The Little Belt Bridge, Between the Island of Fy" 
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Pier Caisson Erected Upside Down on Shore—Jutland Approach 
Structure at Right 


CONSTRUCTION AND LAUNCHING or A CAISSON 


of water plus earth. For the piers on land, which rest 
on tertiary or glacial clay, an increase in pressure of 43 
lb per sq in. was allowed. 

Up to a height of 50 or 60 ft, the approaches consist 
of earth fill and short spans. This height was found to 
be the economical limit. For the section from the fill 
abutment to the shore pier the following types of con- 
struction were considered: fixed reinforced concrete 
arches; simple spans of reinforced concrete girders; 
plain concrete arches; and plate girders on concrete 
piers, trestle towers, or steel columns. Plain concrete 
arches and fixed reinforced concrete arches were consid- 
ered equally desirable as far as appearance was concerned, 
but the latter were about 20 per cent cheaper than the 
other types. Also, they were the most desirable from 
an esthetic standpoint, considering the design finally 
adopted for the superstructure. Fixed reinforced concrete 
arches were therefore chosen. A photograph shows the 
Jutland approach under construction. 

Fixed arches with a great rise are not very sensitive 
to temperature variations, settlement, or angular move- 
ment of the piers. For instance, it was found that a 
settlement of */, in. at the piers and a rotation of 3.5 min 
at any support would not increase the stresses above 
those allowable. 

The abutment at the end of the fill is a cellular box 
built as a monolith with the adjoining foundation for the 
arch. It has great stability, since the earth pressure 
and the arch reaction act in opposite directions. 

The shore piers serve as a support for both the main 
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Above: Launching the Caisson 
Below: Turning It in the Water 


girders and the outer approach arches. Because of pos- 
sible erosion, the piers have deep foundations. Those on 
the Jutland side are supported on 200 reinforced con- 
crete piles, which are all battered to give greater stability. 
On the Fyen side, where the shore slopes sharply down 
at a grade of 1 on 1.4 to a depth of 80 ft, the foundation 
was carried down in a dry pit enclosed between two ring 
shaped cofferdams of steel sheet piling. For esthetic 
reasons the upper part of the pier was made 26 ft wide. 


MAIN TRUSSES OF CANTILEVER TYPE 


There were five main requirements for the design of 
the superstructure, as follows: (1) A vertical loading 
should cause a vertical reaction at the piers, and any 
settlement of the piers should not cause stresses in the 
truss system. (2) The vertical clearance should be 108 
ft. (3) The structure must be easy to erect without the 
use of scaffolding supported by piles or temporary piers. 
(4) No piers could be placed in the middle 650 ft of the 
strait and there should not be more than four piers al- 
together. (5) The structure should harmonize with the 
low contours of the shores. 

Several types were excluded immediately by these five 
requirements. The designs considered were two types 
of suspension bridges with two river piers and a number 
of continuous spans supported on four river piers. Esti- 
mates showed that the types with three spans were from 
25 to 50 per cent more expensive than those with five 
spans. After further study two cantilever types, known 
as Proposals I and II, with a nearly straight top-chord 
contour were selected as conforming best to the require- 
ments and as being technically, economically, and estheti- 
cally satisfactory. Bids were invited on these two 
types, which were alike except at the piers. 

In Proposal II the piers extended only slightly above 
the water level, while in Proposal I they extended nearly 
to the bottom of the truss, as shown in Pig. 1. The main 
trusses have fixed bearings at the two middle piers; other 
bearings are of the roller type. In this statically deter- 
minate design a clear distribution of loading is obtained. 
In the center span there are one fixed and one expansion 
hinge. All the hinges in the outer spans are fixed. At 
the expansion hinge the strut is hidden in a tension 
member. This type was preferred to eye-bars since the 
appearance is better and the amount of friction smaller. 
The design of the fixed hinge is similar to that of the ex- 
pansion hinge except that the pendulum strut is shorter. 
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The hinge in the lower wind-bracing truss is fixed. The 
bottom wind-bracing members form a K-truss with 
hinges corresponding to those in the other trusses. At 
the top, the wind-bracing members form a double Warren 
truss and all hinges are of the expansion type. Sway 
bracing is placed over the main piers and at the first 
vertical member from the shore piers. 

The specifications do not allow the punching of holes. 
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Fic. 2. Tratn Loapinc Usep In THe Apoptep DEsiGn 
Generally holes are drilled to full size while the pieces 
are held firmly together in the right position. If the 
holes are drilled before assembly they must be reamed 
*/ in. when assembled. All the main members must 
have one through web plate. 

Only such erection methods were considered as would 
avoid the placing of scaffolding in the strait. Further- 
more, it was required that the erection method should 
permit the superstructure and substructure to be built 
by different contractors. 

In asking for bids, two erection methods were pro- 
posed. According to the first, the anchor spans would 
be floated out in a low position—at an elevation of about 
+30—and placed on the piers, which previously had 
been built to that height. As the pier construction pro- 
ceeded the anchor spans would be jacked up until the 
final height was reached. The rest of the erection would 
be done by the cantilever method. According to the 
second, or cantilever method, the two panels on each side 
of the piers would be supported on steel scaffolding at- 
tached to the piers themselves, and steel erection would 
proceed to closure by the cantilever method. 

The foundation of the main piers at elevation — 120, in 
100 ft of water, presented a very difficult problem. It 
was necessary to choose a method that would permit a 
direct examination of the bottom so that test loadings 
could be made; one that would allow for increases in 
the depth of the foundation, if this was found necessary 
during construction; and one that would avoid pouring 
of concrete under water as far as possible. It appeared 
that the use of caissons of reinforced concrete would 
economically combine stability and a 
large area on the bottom with rela- 
tively little weight of pier and a small 
decrease in the cross section of the 
strait. The caissons were to be built 
in a dry dock or on a slipway, launched, 
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placed along its circumference. The ceiling of the wor). 
ing chamber could be placed far enough above the lower 
edge of the shafts so that it would rest on the bottom of 
the strait when the pier had been sunk sufficiently— 
about 25 ft. Excavation of the working chamber could 
then be undertaken—perhaps without the use of com- 
pressed air. 

The first and third methods satisfied the three require- 
ments already mentioned, but it was decided to ask that 
the bids be based on the first—the well known pneumatic 
method. Also, the contractors were requested to in- 
vestigate the practicability of applying the third method, 
in which the characteristics of the Little Belt clay— 
homogeneity and low permeability—could be used, and 
the difficulties and expense of work under compressed 
air avoided or reduced. 

Bids were invited October 1, 1928, according to the 
plans, descriptions, and conditions for Proposals I and I] 
designed by the State Railways. The bidders could in- 
clude either all the work or one or more of the parts— 
approaches, superstructure, and piers. The contractor 
could also make alternative proposals, provided they 
did not change the location of the bridge or increase the 
number of the piers. All the proposals were to be judged 
by an international committee appointed by the Danish 
Government. 

Altogether 22 bids were received, 4 of which included 
the whole project. Nine bids were received on the super- 
structure, and all of them showed that the total cost for 
Proposal II was about the same as that for Proposal I. 
Several of the firms submitted bids on alternative designs, 
two of which came from a United States company. The 
lowest bid for Proposals I and II came from a group of 
German firms, who proposed to use the State Railways’ 
method of erection by cantilevering from each pier. 

For the substructure 7 bids were received on the State 
Railways’ proposal and 4 alternatives. Two firms, 
Monberg and Thorsen, of Copenhagen, and Griin and 
Bilfinger, of Germany, submitted a joint bid on a method 
resembling in principle one of those suggested by the 
State Railways, calling for excavation through open pipes. 
The design of the caisson, as well as the arrangement of 
the excavation was to be accomplished by placing around 
the lower part of the caisson, and joined with it, a wall 
of vertical riveted pipes and structural steel tied together 
and braced by steel trusses. 

This cofferdam wall consisting of pipes was to be 
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floated to a suitable place, ballasted 


until they stood on the bottom, built —_ 


higher, and moved out to deeper water. 
These processes would have to be 
repeated until the necessary height 
for final placement had been attained. 

In lowering the caisson to the bot- 
tom three methods were considered: 
first, the pneumatic method, using a 
working chamber 7 ft high and leveling the bottom either 
by excavation or by depositing a layer of small stones, 
which latter method would also protect the bottom 
against erosion; second, excavation to the full depth 
with grab-buckets before the caisson was placed; and 
third, excavation through open shafts in the caisson by 
employing rotating drills and jetting. In order that the 
caisson might be guided vertically the shafts would be 


— 


Fic. 3. Cross Section THROUGH THE ROADWAY 


carried down into the clay about 23 ft by excavation 
the pipes with special rotating drills combined with 
water jetting, and by the weight of the pier and by wate? 
ballast. In order to guide the excavation drills, tem 
porary extension pipes would be employed. When 
pier had reached the proposed depth, the permane=t 
pipes were to be filled with concrete poured under wate" 
Thereafter it was planned to pump the working chamber 
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and pour the rest of the concrete without the use of 

npressed air. It was intended that the steel structure 

the caisson should be erected from scaffolding while 

© caisson was resting on a steel platform that could 
}» lowered until the caisson was afloat. 


CONTRACT AND CONSTRUCTION WORK 


In accordance with the recommendations of the in- 
ternational committee, the contract was awarded to a 
group of associated firms consisting of Monberg and 
Thorsen, of Copenhagen; Griin and Bilfinger, of Man- 
heim; Friederich Krupp, Friederich-Alfred-Hiitte, of 
Rheinhaus; and Louis Eilers, of Hannover. 

rhe bids had shown that Proposal II, with low con- 
crete piers and steel supports, was but little cheaper than 
Proposal I. Since Proposal I was esthetically the better 
design, the committee recommended it for adoption. 


TaBLe I. PRoGREsS oF Prer CONSTRUCTION 


CONSTRUCTION Prer Pier Pier Prer 

Sters No. 1 No. 2 No. 3 No. 4 
Construction started... . 9-10-31 3- 9-32 4-27-31 7-— 4-30 
«ce vevs cases 3— 8-32 7-19-32 9 4-31 4-27-31 
7-16-32 3-20-33 2-13-32 9-24-31 
Excavation started.... 12-10-32 Salbeeee 6-20-32 11-24-31 
Pipes concreted......... 2-18-33 ....... 9-20-32 2-27-32 
Chamber concreted. .. .. 4- 3-33 11-21-32 5-27-32 


The substructure was to be constructed according to 
the proposal of Monberg and Thorsen, with certain modi- 
fications, so that the ceiling of the working chamber and 
the supporting girders would form a monolithic rein- 
forced concrete structure. Therefore the State Railways 
recommended that the caissons should be built on slip- 
ways in an inverted position. The reason for this was 
that, since the pipes were of unequal length to fit the 
shape of the bottom at the site, the draft of the caissons 
would be less in the inverted position. 

Field work was started in the spring of 1929 by build- 
ing shops and slipways close to the site of the Jutland 
approach spans, so that the concrete for these and the 
caissons could be brought in from a central mixing plant. 
The approach arches on both sides were finished in Febru- 
ary 1933. The steps in the launching of the caissons 
are shown in some of the accompanying photographs, 
and the construction of these unique foundations may 
be seen in Fig.4. The rate of progress is shown in Table I. 

Now that three of the four piers are practically com- 


(a) 


24 


4. SrTeps In PLACING THE 
-AISSONS AND BUILDING THE PIERS 


son Resting on Bottom; (b) Ex- 
cavatnog the Pipes; (c) Concreting the 
Working Chamber; (d) Constructing the 
cr Shalt 
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pleted, the method has already proved its excellence. 
A few additional details may be of interest. The launch- 
ing took place from a slipway curved downward—thereby 
reducing its length. The turning of a caisson was a 
most interesting operation, and was carried out according 
to schedule. The next stage, placing of the caisson in 
its final position, caused some difficulties, since a sudden 
increase in the speed of the current carried the caisson 
away several times just as it had been placed. The 
piers were located in their final position by triangula- 
tion and direct measurement with copper wire. 

Each pier had a working platform on which were 
mounted two swing cranes and drill towers, plants for 
compressed air, and water pumps. The equipment for 
excavating the inside of the pipes proved very satis- 
factory. A few large boulders, from the bottom of the 
strait, were found deep in the pipes and had to be re- 
moved. A diver could just get into the pipes, which were 
3 ft in diameter. Pouring of the concrete in the pipes 
was done under water, since it was considered dangerous 
to empty each pipe for fear that the homogeneity of the 
clay might be destroyed if water broke through at the 
bottom. Special steel boxes with collapsible bottoms 
holding 1.cu yd were constructed for this purpose, and 
by means of them an average of 120 cu yd of concrete 
was placed daily. 

The excavation and concreting of the working chamber 
at elevation —115 ft was carried out without the use of 
compressed air, and no pumping was necessary. The 
cellular reinforced concrete construction proved to be 
very practical, since it was easy to straighten up the pier 
when it showed a tendency to sink unevenly. This was 
accomplished by ballasting one side and placing jacks 
between the ceiling of the working chamber and the sea 
bottom. Each of the finished piers weighs 60,000 tons 
and has a bottom area of 10,000 sq ft. 

Erection of the 13,000-ton steel superstructure com- 
menced this spring, and it is expected that the bridge 
will be open for traffic in 1935. The cost of the whole 
structure will be 22,000,000 kroner ($5,900,000), of 
which two-thirds will be paid by the Danish State Rail- 
ways and one-third froma state taxon gasoline. Passage 
across the bridge will probably be free. The Danish 
State Railways is the builder; H. Flensborg, Chief of 
the Department of Way and Works, has been in charge 
of design; and Prof. A. Engelund is designing engineer. 
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Tests of Reinforced Concrete Columns 
A High Percentage of Longitudinal Reinforcement Adds Its Full Yield-Point Strength 


By Ince Lyse 


Associate Memser American Society or Crvit ENGINEERS 
Researcnu Assistant Proressor or ENGineertnc Mareriacs, Lenich Unrversiry, Pa. 


N the reinforced concrete column 
investigation sponsored by the 
American Concrete Institute 

and aided financially by the Society, 
certain relationships were estab- 
lished between the properties of the 
materials and the strength of the 
column. The three progress reports 
of the institute’s Committee 105 ap- 
peared in the Proceedings of the in- 
stitute for 1930 (Vol. 26), 1931 (Vol. 
27), and 1932 (Vol. 28), and the 
tentative final report in its Journal 
for February 1933 (Vol. 4, No. 6). 
In this investigation the ultimate 
strength of the column was found 
to be made up of the strength of the 
concrete (the column strength being 
equal to about 85 per cent of the cyl- 
inder strength) and the yield-point 


[ox TUDINAL reinforcement up 
to only 6 per cent was used in the 
concrete column investigation of Commit- 
tee 105 of the American Concrete Insti- 
tute, now practically completed. Hence 
the importance of the series of tests under- 
taken at the Frits Engineering Labora- 
tory of Lehigh Univers.ty, here described 
by Professor Lyse. In these tests, con- 
crete columns containing as much as 
17'/2 per cent of longitudinal reinforce- 
ment were used. The results corroborate 
those of the previous investigation, that 
such reinforcement adds tts full yteld- 
point strength to the column. Some of 
the columns tested were reinforced with 
high yield point steel and some with 
welded reinforcement. Six conclusions 
of interest to designers have been drawn 
from these tests by Professor Lyse, and 
are listed at the end of the article. 


Two concretes, with a design 
strength of 2,000 and 4,000 lb per 
sq in., were used. Plain columns 
were made with each grade of con- 
crete. For 2 per cent of spiral re- 
inforcement the percentages of 
longitudinal reinforcement were 
2, 6, 10! 9, 14, and 17'/s col- 
umns with longitudinal reinforce- 
ment of 14 per cent, spiral rein- 
forcement of zero, 1'/s, and 2 per 
cent was used. 

The bars in the columns having 
1'/, and 6 per cent of longitudinal 
reinforcement were of the same 
stock as those used in the American 
Concrete Institute’s column investi- 
gation. The yield-point stress was 
47,800 Ib per sq in. for the 1'/» per 
cent of longitudinal reinforcement 
and 44,900 Ib per sq in. for the 6 per 


strength of the longitudinal steel. 
For columns having spiral reinforce- 
ment that produced strength in excess of that of the fire- 
proofing shell, the strength of the column was increased 
by the spiral. 

NEED FOR THESE TESTS 


Since the longitudinal reinforcement in all the columns 
included in the investigation was only 6 per cent or less, 
it seemed important that tests should be made on col- 
umns with greater percentages of such reinforcement. 
Consequently the Fritz Engineering Laboratory of 
Lehigh University carried out the investigation here de- 
scribed on columns having as much as 17'/: per cent of 
longitudinal reinforcement. Tests were also made on 
columns containing a very high grade of steel as reinforce- 
ment and on some with welded reinforcement. 

This series of tests included a total of 42 columns 8'/, 
in. in diameter and 60 in. long, as outlined in Table I. 
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Fic. 1 LoaD-DEFORMATION DIAGRAM FOR COLUMNS OF 
Concrete with A Desicn StreENGTH oF 2,000 LB PER Sq IN. 
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cent of longitudinal reinforcement. 
The bars in the columns having 10'/:, 14, and 17'/, 
per cent of longitudinal reinforcement were 1'/2 in. in 
diameter and had an average yield-point stress of 36,900 
lb per sq in. The spirals came from the same stock as 
those that were used in the American Concrete Insti- 
tute’s investigation. 

No yield point could be determined from the tests of 
the steel used for spiral reinforcement. The ultimate 
strength was 82,200 Ib per sq in. for the 1'/s per cent 
spiral and 74,560 Ib per sq in. for the 2 per cent spiral. 


HIGH YIELD POINT STEEL ALSO USED 


Additional tests were made on columns in which the () 
per cent of longitudinal reinforcement consisted of bars 
having a yield-point stress of 94,500 Ib per sq in. and 
an ultimate strength of 132,500 Ib per sq in. Tests 
were also made on columns containing 17'/2 per cent oi 
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jon tudinal reinforcement, where each bar was cut in 
hal: and welded together electrically before being placed 
in the column. 


I. PROGRAM oF TESTS ON REINFORCED CONCRETE 
CoLUMNS 
8'/, In. in Diameter and 60 In. Long 
Numper Tora. 


PERCENTAGE OF Desicn STRENGTH OF 


EINFORCEMENT CONCRETES or NUMBER 

Lb per Sq In. Eacu or 
ongitudinal Spiral Kinp COLUMNS 

0 0 2,000 4,000 3 6 
2 2; 4,000 4 
n 2 2,000 4,000 2 4 
6* 2 2,000 4,000 2 4 
10! 2 2,000 4,000 2 4 
14 0 2,000 4,000 2 4 
14 l'/s 2,000 4,000 2 4 
14 2 2,000 4,000 2 4 
17*/s 2 2; 4,000 2 4 
17*/st 2 2,000 4,000 2 4 
Total. 42 


High yield-point steel. 
+ Welded reinforcing bars. 


The columns were made during October and November 
1932, and tested at the age of 28 days. The cement 
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and other materials for the concrete, and the methods of 
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Fic.3. Loap-DEFORMATION DIAGRAM FOR LONGITUDINAL STEEL 


making, curing, and testing were the same as those used 
in the American Concrete Institute’s investigation and 
described in Research Circulars Nos. 64 and 81 of Lehigh 
University. A photograph shows the 
reinforcing units for 14 per cent of 
longitudinal, and no spiral, reinforce- 
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similarity. The distances between the curves for the 
various percentages of reinforcement are very nearly 
the same in the three figures, indicating that the steel 
is giving its full stress value to the column, at any 
strain, regardless of the amount or grade of the steel. 
Except for the columns having only 1'/: and 6 per cent of 
longitudinal reinforcement, a sharp break in the deforma- 
tion curves at strains corresponding approximately to the 
yield-point strain of the reinforcement indicates the yield 
point of the columns. The greater the percentages of 
longitudinal reinforcement, the sharper is the break in 
the deformation curves. 
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Fic. 4. Errect or SPIRAL REINFORCEMENT ON DEFORMATION AND 
Yre_p Pornt 


For the Two Design Strengths of Concrete 


It is noted that the deformation curves for the columns 
containing the high yield-point steel showed a greater 
increase in load with increase in the strain beyond the 
yield point than did the curves for columns containing 
mild steel. This is evidently due to the fact that the high 
yield-point steel did not have a sharp yield point. The 
testing machine showed no drop of the lever at the yield 
point of this steel, so that it had to be determined from 
the stress-strain diagram. The strength results indicate 
that at maximum load the high yield-point steel sustained 
a load corresponding to 120 per cent of its yield-point 
strength. Attention is called to the fact that the total 


TaBLe II. ResvuLts or CoLuMN Tests SUMMARIZED 


ment. PERCENTAGE OF AVERAGE AVERAGE 
REINFORCEMENT Srrenocrna Cy.inper Errec- Errec 
rec STRENGTH OF INDIVIDUAL COLUMNS, oF TIVE- TIVENESS 
RESULTS EESCUSESS Longi- in La COLUMNS, Lb per NESS OF or 
Both concrete mixes had the same dina! Spiral in La Sq In. Concrete Srrear* 
water conte ic vard of con- 0 0 115,300 119,500 116,800 117,200 2,350 0.93 
‘ - ent per cubic yard of 0 0 207 ,5C0 207,400 230,000 215,000 4,020 1.00 
crete. The average slumps for the con- 4 0 347,000 363,500 355,200 2,390 0.91 
crete were 6.3 and 7.6, respectively, for 14 0 401,600 416,800 409,200 3,780 0.91 
» 14 1'/s 398,500 401,500 400,000 2,360 1.87 
the 2,000 and 4,000 Ib per sq im. mixes. 14 l'/s 449,000 457,000 453,000 3,780 0.85 1.91 
From the summary of results given in 14 2 440,500 437,000 438,750 2,550 0.75 1.85 
Table it is . 14 2 524,500 501,000 512,7 4,160 0.85 2.18 
1 ” II it is noted that the strengths 1'/s 2 231,000 234,000 232,500 2,740 0.85 1.7 
of both concrete mixes remained fairly 1'/s 2 295,000 301,000 298,000 4,010 0.85 2 05 
constant for all the columns. The re- 6 2 331,000 327,000 329,000 2,680 0.85 2.01 
sults for c . . 6 2 384,200 380,300 382,250 4,340 0.85 1.71 
Ss lor companion columns were quite 6§ 2 532,000 508,000 520,000 2.830 0.85 1.743 
unitiorm throughout. 6§ 2 580,000 561,000 570,500 4,460 0.85 1.40¢ 
I 9 Wiss 2 379,000 375,000 377,000 2 820 0.85 1.62 
in ‘BS | and 2 are shown the load 101/s 2 445,000 444,000 “ 444,500 4,530 0.85 1.68 
deformation curves for columns having — 17:/, 2 512,000 519,000 - 515,500 2,630 0.85 2.11 
design stre te 9 171/ 2 578,000 554,500 é‘ 566 250 4,580 0.85 1.70 
1000 1) trengths of te of 2,000 and 2 495,000 508,500 501,750 2,640 0.85 1.80 
/persqin. In Fig.3therelation 568,000 569,000 568,500 4,280 0.85 2.00 


between the deformation of the lon- 
gitudinal reinforcement and the load 
carried by it is shown for the various 
percentages used. A comparison of Fig. 
Tigs. 1 and 2 discloses a striking 


t Assumed. 
tudinal steel. 


| Welded bars. 


* Based on 44,000 Ib per sq in. yield-point stress. 
t Based on a value of 120 per cent of the yield-point strength for the effectiveness of the longi 


§ High yield-point strength. 
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deformation at the yield point of 
the column was more than twice 
as large for the high yield-point 
steel as for the ordinary reinforc- 
ing steel. Thus the amount of 
flow in a column may be doubled 
before the yield-point stress of the 
steel has been reached. Sponsors 
of design for effect of flow on 
stress in reinforcement should 
therefore welcome the introduction 
of the high yield-point steel. 
Furthermore, the effect of this 
steel on the strength of the col- 
umn is so advantageous that 
special attention should be given 
to such reinforcement. 


EFFECT OF SPIRAL STEEL 


The effect of the amount of 
spiral reinforcement on the defor- 
mation of the columns is illus- 
trated in Fig. 4. The deformation 
curves for columns with no spiral 
reinforcement, and those with 1'/; 
per cent, are seen to very nearly 
coincide, both for concrete of 2,000 
and 4,000 Ib per sq in. The defor- 
mation curves for the columns 
having 2 per cent of spiral rein- 
forcement, however, are somewhat 
steeper than those for the other 
columns. This is due partly to 
the difference in the strength of 
the concrete. As shown in Table II, the strength of the 
concrete used in the columns having 2 per cent of spiral 
reinforcement was about 10 per cent higher than that in 
the columns with no spiral reinforcement or 1'/; per cent. 
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REINFORCEMENT ON STRENGTH OF COLUMNS 
For the Two Strengths of Concrete 


When corrections are made for this difference in strength, 
it will be seen that the deformation curves, as well as 
the yield point of the columns, will very nearly coincide 
for the columns containing various amounts of spiral re- 


inforcement. 
In Table II, the strengths of all the columns are given. 
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FoRM AND REINFORCEMENT FOR Test CoLUMNS 
8'/, In. in DIAMETER AND 60 IN. LonG 
For 14 Per Cent of Longitudinal Reinforcement 
and No Spiral 
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Vou. 3, No. 7 
Selecting those with 2 per cent 
of spiral reinforcement, the maxi- 
mu .. load on each column has 
been. plotted against the yield- 
point strength of its longitudin: al 
reinforcement, as shown in Fig. 5 
This diagram proves conclusively 
that the longitudinal reinforce- 
ment adds its full yield-point 
strength to the column, regard- 
less of amount, up to 17'/s per 
cent. The high yield-point stee] 
is found to contribute to the 
strength of the column an amount 
of load corresponding to 120 per 
cent of the steel’s yield-point 
strength. Furthermore, the paral- 
lelism of the curves in Fig. 5 shows 
that the grade of concrete has no 
effect on the strength added by 
the longitudinal reinforcement. 
These results are in harmony with 
those obtained in the American 
Concrete Institute’s investigation, 
in which a maximum of 6 per cent 
of longitudinal reinforcement was 
used. 

It may therefore be concluded 
that for reinforced concrete col- 
umns having less than 17'/: per 
cent of longitudinal reinforcement 
the strength of the column is equal 
to the strength of the concrete in 
the column, plus the yield-point 
strength of the longitudinal reinforcement, plus what- 
ever amount is added by the spiral reinforcement. 
These tests indicate that the strength added by the 
spiral is approximately equal to twice the yield-point 
strength of the spiral less the amount of load carried by 
the protective shell outside the spiral. 


SUMMARY OF CONCLUSIONS 


The following conclusions have been drawn from the 
series of tests conducted at the Fritz Engineeriag 
Laboratory and here described: 


1. The deformation curve for reinforced concrete col- 
umns having 10 per cent or more of longitudinal rein- 
forcement showed a definite yield point. This yield 
point corresponded approximately to the yield point oi 
the longitudinal reinforcement. 

2. Columns containing high-grade steel showed « 
yield-point deformation more than twice as large as those 
containing ordinary reinforcing steel. 

3. The longitudinal reinforcement, up to 17'/» per 
cent, added its full yield-point strength to the column 
This was the largest amount of such reinforcement used 
the investigation. 

4. High yield-point steel added about 20 per cent 
more than its yield-point strength to the strength of th 
column. a 

5. The strength of tied columns was 85 per cent of U0 
unit cylinder strength of the concrete, multiplied by \ 
total area of concrete, plus the unit yield-point stress © 
the longitudinal reinforcement, multiplied by its are 


The same would be true of columns with spiral reiniorc: 
ment in which the spiral steel had a strength equa! to, 
less than, the strength of the protective shell. 

6. For design purposes, the effectiveness ratio of spi™™ 


reinforcement may be considered as equal to 2.0. 
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Early Truss Bridges of Wood and Iron 


Railroad Spans of the Eighties Marked by Many Peculiarities 


By C. D. Purpon 


MempBer American Society or Crvit ENGINEERS 
Consuttinc Enoineer, Retirep, St. Louis Sovurnwesrern Rartroap, Sr. Louis, Mo. 


about 1890, a general move- 
ment toward the use of 
larger locomotives by American 
railroads began. Each railroad 
had its own typical engine, and 
all differed slightly in amount and 
distribution of load. The unit 
stresses allowed in bridge struc- 
tures by the various roads also 
varied widely. 
When changes in loadings caused 
a general investigation of existing 
structures, many of the older bridges 
were found to be obsolete. During 
this time I inspected, maintained, 
and replaced many old or light 
bridges, and saw and read of many 
peculiar and freak structures, both 


Di’ NG the decade beginning 


IV ANY handicaps confronted the 

bridge engineers of the early ratl- 
roads—the limitations of the mate- 
rials available, the status of the knowl- 
edge of design, and the rapidly increas- 
ing weight of locomotive and train loads. 
Most, if not all, of the original wood 
and tron railroad bridges in this country 
have now been replaced by heavier and 
more useful steel structures. This par- 
tial record of the examination of hun- 
dreds of those early spans, amplified by 
the author's extensive experience cover- 
ing a period of sixty years, will be of 
interest to both younger and older mem- 
bers of the profession. To the former it 
will be an illuminating chapter in the 
development of the modern bridge; to 
the latter a scene from a well known 


chord, Fig. 2 (a), each floor beam 
was supported by bars extending 
to the tops of the pairs of end 
posts. These diagonal bars were 
so flat that they developed decided 
secondary stresses and were not 
economical. The last one in use, 
on the Baltimore and Ohio Railroad 
at Harper's Ferry, has now been 
replaced by a more modern struc- 
ture. 

A truss, Fig. 2 (0), designed by 
Albert Fink and named for him, 
may possibly have been a develop- 
ment of the Bollman truss. It was 
a great improvement. Another 
truss used a good deal was the Post 
truss. It had struts, or compression 
members, a half panel apart and 


in this country and abroad. drama, tobe turned back towith pleasure. ties, or tension members, one 


Among the older and more unusual 

types of bridges in use during the nineties were the all- 
wood Howe truss, particularly for highway spans; the 
wooden Howe truss with iron vertical members; the 
Cartter combination, of wood with an iron lower chord; 


plate 


Fic. 1. A Hows Truss witH STRENGTHENING ARCH 


In the ‘‘Cartter Combination” the Iron Bottom Chord Members 
Were Joined as Shown at Right and Covered with a Casting 


the Burr truss; and the Howe truss strengthened by a 
wooden arch (Fig. 1), all of which may be considered 
obsolete if for no other reason than that a steel span can 
be built more cheaply. The truss with a wooden arch 
must have been the one described by “John Phoenix” 
when he said that he was much pleased with these 
bridges, as they were so strong they were pushing the 
back walls of the masonry abutments over. 

lhe original Howe truss was an all-wood structure 
with its wooden verticals notched for the chords and 
leveled to form a seat for the diagonals. Iron was later 
substituted for wood in the tension members. In the 
modification of the Howe truss, as built by M. S. Cartter 
ot St. Louis, the bottom chord was made of iron plates 
about '/»by4in. They were joined by turning back the 
f each plate, as shown in Fig. 2, butting the offsets 
together, and covering the joint with a casting. 
old Albuquerque, N.Mex., over the Rio Grande, 
was a highway bridge of the Howe type supported 
uliar piers. Each pier consisted of two cast-iron 
the cross section of each being shaped like a cross 
\)-in. arms. These were driven into the sand in 
th the trusses, which rested on a cast-iron shoe at 
p of each pile. 
he Bollman truss, which had practically no lower 


ends 


and one-half panels apart, as shown 
in Fig. 2 (c). The last bridge of this type in use was at 
Little Rock, Ark., over the Arkansas River. It carried 
a railway below and a highway above. 

An old-style combination frequently used for short 
spans was the familiar ‘‘hog-chain,’’ Fig. 2 (d), in which 
two or more wooden stringers were reinforced with iron 
rods and vertical needle beams. The Warren truss, 
shown in Fig. 2 (e), is another old type which was origi- 
nally designed with equilateral panels, and in that form is 
still used for deck spans of comparatively short length. 
The Warren truss is still in general use, modified by 
adding vertical members at the panel points to take 
the floor-beam reactions and permit the use of longer 
panels. 

The bridges with which I had personal experience were 
of various types and had various defects. Some of them 
were of unusual interest. 

The late C. Shaler Smith, M. Am. Soc. C.E., designed 


porte 


(a) Bollman Truss (6) Fink Truss (c) Post Truss 


AS 
(d) Hog Chain (e) Warren Truss (f{) Whipple Truss 
Fic. 2. Types or Trusses Now GENERALLY OUTMODED 


many bridges in the Middle West. These were Pratt 
trusses, a type which still holds its place as a favorite. 
Mr. Smith used two eye-bars and two channels in the 
two end panels of the lower chord, the channels also 
providing stiffness for wind stress. Shop work was not 
as good in those days as now, and in many spans the eye- 
bars were rather loose. An attempt had been made in 
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some to correct this fault by heating the eye-bars and 
striking the end with a sledge, but it was anything but 
a success. 

In some spans a square cut had been made in the floor 
beams to clear the chord pin. This generally started 
a crack and required field repair. The plans often con- 


Outside Truss ~*~ Center Truss 
2-9" plate 2-12)" 105-4bC. plate 21°* 


Fic.3. A Dovpie-Track Iron Bripce Over tue OATKE RIVER, 
New YorK 
An 80-Ft Span with Three Trusses on 15-Ft Centers, Built in 1882 


sisted of a blueprint, not to any particular scale, showing 
a picture of a half span, on which were written all di- 
mensions and distances for the truss, the stringers, and 
the floor beams, as well as the number of rivets and the 
stresses in the members. 

The Whipple truss, shown in Fig. 2 (f), was also a 
favorite type, although it was generally used for longer 
spans. The principal objection to it was that the pro- 
portion of load carried by each system of triangles had to 
be assumed, or guessed at. 

In taking down some old spans I found that thin eye- 
bars, about a half inch thick, had cut grooves in the pin 
making it difficult to drive the pin out. Occasionally 
the head of an eye-bar would fly off. The heads had 
been welded on instead of being formed by upsetting and 
boring. 

OLD EXPANSION ROLLERS INADEQUATE 


Expansion rollers seemed a neglected detail. On one 
large span, a 400-ft Whipple truss, the rollers were only 2 
in. in diameter. They had flattened slightly, broken 
their side bars, and skewed out of position. These 
spans rested on granite pedestals 24 in. high, set on the 
coping of the piers. The pedestals were taken out by 
raising one corner of the span a few inches, since the 
width of the spans was sufficient to allow it, and 24-in. 
segmental rollers were substituted. 

An old span, over 200 ft long, on a branch line, had 
vertical posts consisting of four angles and a web, which 
were not connected on the chord pins but simply butted 
against the top chord, and the web merely rested on 
the lower chord pin. 

Two small bowstring spans had the top chord, or bow, 
built of two 6-in. channels, bent to the curve, the top and 
bottom plates making a closed section. There were two 
sets of vertical rods dividing the span into three panels 
of about 12 ft each. Diagonal rods | in. in diameter 
acted as braces. The lower chord, or the string of the 
bow, consisted of two bars about 3 by '/: in., each drawn 
down to | in. in diameter at the ends, threaded, passed 
through holes in the bow, and held by nuts. A few pieces 
of 12 by 12-in. timber formed the ties, which were laid 
directly on the lower chord. 

Three spans in north Texas, about 150 ft long, had a 
peculiar arrangement at the hip vertical Ul L1, which, 
instead of being connected on the pin U1 at the top of 
the end post, was on a pin of its own a few inches from 
the pin at U1. 

A continuous bridge consisting of two center spans 75 
ft long, with a 25-ft span at each end, over an arroyo in 
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New Mexico, was jammed tight against the back walls . 
the abutments. The rivets had worked into the mason, , 
and held the ends of the bridge up off their seats so that 
the rollers could be taken out, even when a train was 
crossing. 


TROUBLES WITH A MOVABLE BRIDGE 


At Fort Madison the coned rollers of the turntable of 
a 400-ft draw span were connected by rods to a circular 
center plate about 6 ft in diameter. The span had a high- 
way floor on each side, outside the trusses and at track 
level. The turning engine and its fuel were on the up- 
stream side, thus weighting the span unevenly. The 
span was always turned in the same way so that the 
rails would fit those on the fixed span. While the span 
was turning, the combination of unequal loading and the 
type of connection at the center plate made the coned 
rollers hang back instead of rolling in a true circle. 
After a time this action caused the span to shear off the 
bolts at the center and move bodily upstream until the 
gear wheels were jammed so tight against the rack circle 


Fic. 4. A Dovusie-Track Iron Brince 140 Fr Lone, Burt mw 
1881 
On the Buffalo (N.Y.) Division of the Delaware, Lackawanna, and 
Western Railroad 


that it was almost impossible to turn the span. Some 
study convinced us that the method of connecting the 
roller rods to the center plate was the cause of the trouble. 
To correct this, one-half the lower circle on which the 
rollers ran was oiled and the other half sanded. Then 
by turning the span back and forth, it was gradually 
brought back into place. The sheared bolts at the center 
were then replaced with larger ones. 

At another time the lower iron casting of the rack circle 
in this same bridge became so worn that it had to be 
replaced. This was done by raising the span a few inches, 
first at one end and then at the other, thus teetering 
it up until the old casting could be removed. When the 
new steel casting was ordered, the local mechanic ob- 
jected strongly, saying that it would break. When it was 
delivered he looked at the center mark scribed on it and 
said, ‘‘I told you so! The thing is cracked already’ 

The span had temperature troubles also. It got the 
morning sun on one side and the evening sun on the 
other, so that one truss expanded more in the morning 
than the other and the opposite happened in the after- 
noon. As a result both ends could not be locked whien 
the span was closed; when one end was locked the other 
had an extreme movement of 2'/; in. It was therefore 
necessary on the fixed span to keep 15 ft of the rails 
unspiked and held by bridle rods only, while the expat- 
sion of the rails on the draw span was taken care of by 
switch points. For part of the afternoon, when the high- 
way floor shaded the lower chord, the top chord expanded 
more than the lower, so that the wedges had to be pulled 
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an reset at intervals, to prevent the span from bearing 
to. hard on them. 

in North Fort Worth, Tex., there was a small highway 
sy spension bridge over a fork of the Trinity River, which 
had a “cable” consisting of a bunch of independent 
wires. It was evident that they were not equally 
stre ssed. 


FEEDING THE TEREDO IN GALVESTON BAY 


lhe old bridge over Galveston Bay, from Virginia 
Point to the island, was a trestle with a small Howe- 
truss draw span over the channel. The piers of the draw 
span were said to be of oyster-shell concrete, founded 
directly on the sand, which had been simply leveled off 
for the purpose. The trestle consisted of four pile 
bents of any kind of timber that was handy, and the 
teredo ate them away in a few months. The U.S. Engi- 
neer said his experience showed that, of two piles, one 
creosoted and the other not, the teredo would ‘‘a little 
rather’ have the untreated one. This kept a pile- 
driver gang busy all the time, and any kind of timber that 
would drive was good enough. The caps were 12 by 12 
in. and the stringers were 12 by 12 in. or 12 by 14 in., 
one under each rail. The panels were 12 ft long, and 
the ties were of pine, 2 by 8 in., cut off at the outer 
edge of the stringer. There was a fishing boat on the 
island shore, at the end of the trestle, with a good- 
sized hole in its bow. I was told that this was the re- 
sult of a collision with an engine on the trestle, and it 
was not hard to believe. 

I took soundings along the trestle, or rather measured 
its height above the sand, since the water at Virginia 
Point was only a few inches deep and deepened very 
slowly toward the channel. As the range of the tide was 
only a foot or so, I suggested that a fill be substituted for 
a large part of the trestle, but this idea was received with 
great scorn. However, when the present causeway was 
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built, quite a lot of the trestle was replaced by embank- 
ment protected by concrete slabs. 


STOWELL’S REPORT ON RAILROAD SPANS 


The Report of the New York Railroad Commission 
for 1891 contains the report of an investigation by 
Charles F. Stowell, M. Am. Soc. C.E., on strains in rail- 
road bridges in the State of New York. His investiga- 
tion began in 1884, when the number of bridges in the 
State was about 2,500, not including elevated roads in 
New York City. Strains in plate girders were not in- 
cluded in the report. The board placed a limit of 10,000 
'b per sq in. in tension on iron (apparently steel had not 
been used to any great extent) and 800 Ib per sq in. in 
tension on wood, with a proportionate allowance in com- 
pression. 


In his report Mr. Stowell stated: 


\ases constantly occurred, particularly in old bridges, where 
n suspension rods was strained to 20,000 lb and more to 
ire inch, and where three or more rods constituted the 
nNemocr, there being no certainty that the adjustment was such 
1 rod was doing its share of the work. 
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Of several Howe-truss bridges he said: 


There were three trusses, all alike, although the center one 
(double track) carried as much as both the outside ones together 
.... Thus the chords were all alike, throughout the spans, not- 
withstanding the fact that one span is but 71 ft 6 in. long and 16 ft 
6 in. deep, while another is 119 ft long and only 12 ft deep 

Double track, 15-ft centers, no transverse iron floor beams; 
along the lower chord is an I-beam, supported by the chord pins 
at the foot of the tension members, and hangars and saddles at 
¢ther points; these beams are 12'/; in., 125 Ib per yd for outer 
trusses, and 15 in., 180 lb for center truss; the ties rest on these 
beams. 

Many Howe trusses had a strengthening arch of wood, abutting 
against the pier or abutment; in only one was there a bowstring 
to the arch ; this span was 139 ft, each truss had an arch, two pieces 
6 by 10 in. springing from the lower chord each side of the truss; 
the bowstring was two rods 1*/, in. diameter along the lower chord 


Concerning an iron span he said: 

The floor consists of transverse I-beams, 9 in., 90 Ib per yd, sus- 
pended from the lower chords, to which they are fastened by four 
l-in. rivets at each end, passing through the top of the beams; 
one of these beams at the center of the panel, the other two about 
2 ft 3 in. each side; on top of these beams two 6 by 6 by '/;-in 
angles are placed, 9 ft apart, running the full length of the bridge; 
the wood cross ties rest on these angles. 


Another description states: 


The latter two members are the same size in all tkz trusses, 
though the stress in the center truss is nearly double that in the 
outside trusses; the ties are oak, 3 by 8 in., laid flat and widely 
spread; there is no guard rail. 


Of still another bridge his description reads: 


Iron bridge, 83 ft 1'/, in., 7 panels. In the center panel of the 
center truss is one rod, strained 30,296 lb per sq in.; counter rod 
in next panel, 1'/s; in., strain 22,557; floor beams are riveted to 
under side of lower chords at points about 2 ft 3 in. apart, making 
each panel of chord a beam supporting floor and moving load, in 


addition to its proper use as a chord. 


The report of Mr. Stowell also included sketches of all 
the spans he investigated, some of which were rather pe- 
culiar. In Fig. 3 are shown the details of a double-track 
iron bridge of 80-ft span, built in 1882 over the Oatke 
River. The panels are subdivided in an unusual man- 
ner. How the wind loads were provided for in the lower 
chords is not shown. 

Bridge 36 on the Buffalo Division of the Delaware, 
Lackawanna, and Western Railroad, a double-track iron 
span 140 ft long, had outer trusses like the Oatke River 
span but the center truss was of the Pratt type. The 
trusses, placed 16 ft om centers, were divided into 12 
panels, each 11 ft 8 in. long, as shown in Fig. 4. This 
bridge was built in 1881 and according to Stowell’s 
rating was designed for a dead load of 2,700 Ib per lin 


67’ 
3 pieces 5" x 16" 


Fic. 6. Grass River Bripce, New York 
Composed of Six 63-Ft Spans with Four Trusses in Each Span 


ft, half of which was carried by the center truss and 
one-fourth by each outside truss. The moving load for 
each track consisted of 24,000 Ib concentrated on each of 
four driving axles, 5ft apart, followed by a uniform load 
of 3,000 Ib per lin ft. This bridge had no floor beams and 
the track was supported on 8 by 14-in. oak ties, spaced 
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16in. apart. The ties were laid on 15-in., 150-lb I-heams, 
held by chord pins along the bottom chord of each truss, 
there being one line of beams along each outer truss and 
two along the center truss. The upper chords were 
built up of two channels and a plate, and the lower 
chords consisted of bars about 1 by 5 in. in section. 

Across Cayadutta Creek a wooden truss span 50 ft 
long was rated to carry a uniform dead load of 600 Ib per 
lin ft of bridge and a concentrated moving load of 3,000 
Ib. The unequal length of the panels and the peculiar 
arrangement of the floor-beam hangers attached to the 
center of the end posts can be seen by reference to Fig. 
5. This truss had no counterbracing. 

Another wooden railroad bridge was designed for 
similar loading and also utilized iron rods for tension 
members. Although this Mill Pond span, Fig. 5, is 
but 30 ft long, its design is a little more daring than that 
of the Cayadutta Creek span, which it resembles. 

The same report contains a sketch, Fig. 6, of the bridge 
over Grass River. Although the sketch does not show 
what the piers consisted of, the stresses in the struts C 
and D must have been transferred from span to span 
through them. In each of the six 63-ft spans there were 
four trusses like that in Fig. 6, one under each rail and 
one under the outer ends of the floor beams. The long 
diagonal seems to have been about 27 ft long, without 
intermediate support. 

A prominent English engineer, Bindon B. Storey, in 
his book, Storey on Strains, gives descriptions of a number 
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of girders found in English practice. Cast-iron beams, 
of I-section but “‘fish-bellied,’’ with the lower flanve 
wider than the upper, were common. He says: 


Cast-iron girders in one piece exceed 50 ft in length, though tis 
is by no means the possible limit for single castings; for Sir John 
Hawkshaw has employed cast iron in single girders of 60 ft in length, 
and Fairbanks mentions a bridge with girders 76 ft long in one 
casting that were made in England and erected on the Haarlem 
Railway in Holland. 


Cast iron was never used extensively in the United 
States, although it was employed for the upper chords of 
the Ashtabula and St. Charles bridges, with disastrous 
results. Also, some plate girders in a bridge near Con- 
nellsville, Pa., had cast-iron web stiffeners. 

A good many years ago there was a bridge in Boston 
called the Bussey Bridge or the Tin Bridge, the failure 
of which is described in Engineering News, for March 19, 
1887. In this remarkable structure, which spanned a 
street, one truss was a Pratt, the other a Whipple. The 
floor beams went from the panel points in the Pratt to al- 
ternate panel points in the Whipple. 

In a textbook on Bridge Building, published by Squire 
Whipple (Squire was a part of his name, not a title) 
in 1847, were many drawings of old and peculiar spans. 
He was one of the very early writers on bridge stresses as 
well as the inventor of the Whipple truss, and is credited 
with being the first to show that the stresses in a member 
should be calculated by leverage. 


Engineering News for March 19, 1887 


Tue “Trix Near Forest Hut, Boston AND Provipence RarLroap, aS Ir Was Berore Its Fatt on Marcu 14, 1887 
The Failure of This Hybrid Structure Under the Weight of a Passenger Locomotive Was Due to the Rupture of a Defective 
Hanger in the Near Truss. Owing to the Eccentric Position of the Track, This Four-Panel Truss, 16 Ft High, 

Carried Most of the Load. The Other Truss, 12 Ft. 6 In. High, Was Made up of 16 Panels. 


By G. Rapp 


Hauling and Erecting Large Steel Girders 


Members for Approach Plaza of George Washington Bridge Maneuvered Under Difficulties 


Associate Memper AmericAN Society or Civit ENGINEERS 
Wirn tHe McCurintic-MarsHatt Corporation, New York, N.Y. 


for the approach plaza of the 

George Washington Bridge, on 
the New York City side, several in- 
teresting problems presented them- 
selves. Among these were the de- 
livery and erection of four continu- 
ous girders averaging 120 ft in 
length, three of them weighing be- 
tween 68 and 70 tons, and the 
fourth 30 tons. The unusual size 
of these girders is accounted for by 
their function in supporting the 
upper bridge approach over the 
throat of the lower level, where the 
two vehicular tunnels in 178th and 
179th streets merge as they near the 
bridge, Fig. 1. 

While the weights of these mem- 


I THE erection of the steelwork 


bers is by no means of record proportions, they were 
unusually large for handling on the street grades in- 
volved. Their lengths, in combination with the physical 
limitations of the adjacent highways, created a nice prob- 
In planning their work, the 
first question to be decided was whether to bring in the 
four girders ‘““knocked down,’’ for riveting in the field, 
or to deliver them after they had been completely as- 


lem for the steel handlers. 


AY! EEL erection is one of those fields 
in which the practical man has full 
scope. Often he finds that not the least 
of his troubles is to transport the fabri- 
cated members to the job, as was the case 
in building the approach plaza to the 
George Washington Bridge. The meth- 
ods used in handling the massive steel 
girders for this structure form the basis 
of Mr. Rapp’s story. The transporta- 
tion through narrow streets of weights of 
70 tons, in lengths of 120 ft, is not a 
matter to be taken lightly. He dis- 
cusses the alternative plans proposed, 
with the pros and cons of each, and the 
ingenious methods finally adopted. 
This account of one phase of a huge job 
will appeal to all construction engineers. 


higher charges for 
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sembled in the shop. The latter 
method was adopted because of 
the difficulties of shipping the 
extremely long cover plates and 
angles and the inadvisability of at- 
tempting to rivet these parts with 
hand-operated pneumatic tools. 
The considerably higher cost of 
the handling in small units was a 
material factor in this decision. 
Complete shop fabrication having 
been decided upon, the hauling sub- 
contractor was called into confer- 
ence. Arrangements were readily 
made to deliver the girders by rail 
at 135th Street, on the Hudson 
River, where a railroad wrecking 
car would unload them and place 
them on trucks. This appeared to 


be more practicable than delivery by lighter, with its 


handling; furthermore, there was 


no available dock within the free lighterage limits any 
nearer to the bridge than the railroad. 

From the railroad yard a wide street leads south to 
125th Street, which has sufficient width to allow the 
loaded trucks to turn there toward the east. 
turn was from 125th Street into Broadway, another 
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Fic. 1. PLAN OF THE STREETS NEAR THE GEORGE WASHINGTON BripGcE, New York SIDE 
Encircled Numbers Indicate the Sequence Used m Handling Girders at Critical Points 
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spacious thoroughfare, where an exceedingly wide swing 
was feasible, just clearing the sidewalks and the elevated 
steelwork of the “‘subway,'’ which at this point is an 
elevated arch and viaduct structure in the center of 
Broadway. 

Since Broadway is a wide, well paved street from 125th 


GetTiInc READY FOR ERECTION 
Unloaded Girder in Left Foreground and Another Being Brought in by Truck and Trailer 


Street northward, the next question was how to deliver 
the girders at the bridge for erection. All the streets 
leading from Broadway to the site are relatively narrow, 
with the single exception of Fort Washington Avenue. 
But between 178th and 179th streets, where the girders 
were to be delivered, that avenue was timber-decked. 
The decking was supported on long wooden falsework 
columns to the excavation, immediately below which 
was the subway structure of the new Independent System, 
not then in operation. Aside from the inconvenience 
that would have been involved in moving the trucks and 
trailers over a timbered surface, the decking and false- 
work below were totally inadequate to support a heavy 
truck and trailer loaded with a 70-ton girder. It was 
then thought that these unwieldy vehicles could be 
routed from Broadway into 1Slist Street by starting a 
forward turn westward, backing east into 1Slst Street 
to help straighten out the long trailer for clearing the 
corner, and then going ahead to complete the turn. 

The difficulty with this plan was that, slightly beyond 
Fort Washington Avenue (Fig. 1), 1Slst Street becomes 
too steep for such heavy and awkward loads. As shown 
in Fig. 1, it was planned to bring a 30-ton girder to the 
top of the hill, unload it on the pavement to act as an 
anchor, and attach a small gasoline hoist to it. Then 
a set of falls with a wire rope cable would be reeved be- 
tween the drum of the hoist and the truck carrying the 
girder, permitting the truck to move westward down the 
steep grade towards Riverside Drive, the falls acting as 
a safety brake. At Northern Avenue the truck would 
again be maneuvered into a right-angle turn and thence 
driven on the level to the bridge approach. 
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This plan was never carried out because the hauling 
subcontractor claimed that it was entirely too hazardous. 
Instead, he elected to use 177th Street, which, althou, 
narrower than 18st Street, is less steep. His plan, also 
illustrated in Fig. 1, was to bring the girders up Broad- 
way on the wrong side of the street, against traffic. 
Since the hauling was done 
between midnight and 5a.m., 
with a police escort, this was 
perfectly feasible. By a lit- 
tle maneuvering at the cor- 
ner of Broadway and 177th 
Street, he backed his truck 
westward into 177th Street 
and up the slight grade be- 
tween Broadway and Fort 
Washington Avenue. At the 
corner of 177th Street and 
Fort Washington Avenue 
he fastened two. four-wheel 
trucks with wire rope slings 
to the front end of the loaded 
truck to act as brakes in 
moving down the moderate 
grade from Fort Washington 
Avenue to Riverside Drive. 
The truck continued to back 
until the west end of the 
girder, overhanging the 
trailer, was directly opposite 
the west building line of 
Northern Avenue. At this 
point large steel plates were 
laid on the pavement of 
Northern Avenue in the line 
along which the trailer was 
to be moved. The upper 
surface of the plates was 
then thoroughly greased, and a wire rope cable was led 
from the trailer to a small gasoline hoist securely fastened 
to the floor of a large and heavy shovel-carrier truck 
stationed on the east side of Northern Avenue. This 
and the following sequence of operations are indicated 
by the encircled numbers in Fig.1. At a given signal, the 
loaded trailer was slid bodily northward on the greased 
plates, and at the same time the truck carrying the front 
end of the girder continued to back westward until it was 
in line with Northern Avenue, when the cable was removed 
from the trailer. The girder was then readily backed 
along Northern Avenue into the approach site. 

It should be noted that, in making this 90-deg turn, 
the overhanging end of the girder would normally have 
fouled a fire hydrant. It was necessary to station a |)- 
ton caterpillar crane nearby, which at the proper point 
lifted the end sufficiently to clear the hydrant. In spite 
of the weight of the girder, this crane was able, by 
proper loading and control of the length of overhang, 
to take the sag out of the overhanging end. 

Once inside the enclosure where the work was to be 
performed, the trucker’s troubles were not yet over, 
for the girder had yet to be turned to lie in an east and 
west direction for delivery to a stiff-leg derrick, the means 
finally chosen to erect the four continuous girders. At 
this point the caterpillar crane took hold of the front end 
of the girder, which rested on the powered truck, and 
raised it sufficiently for the truck to drive out from under 
it, turn to the east, and back under it again at right 
angles to the girder. The truck then started eastward, 
pivoting the girder on the rear trailer with the assistance 
of a pull on the overhanging end from the engine mounted 


4 _ 
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position and slid in sidewise to connect to the diaphragms. 
A space just sufficient for a man to enter was left between 
the girders so that the diaphragms could be riveted. 
Caterpillar cranes were employed to erect and remove 
the stiff-leg derrick. The gasoline hoist used with the 
derrick was unloaded by means of skids and rollers and 


0. 7 3s No 7 
uling he shovel carrier. Since the ground was rutted, 
dous. ‘y, and soft in spots, it was extremely difficult for 
ough truck to exert any real tractive force for pulling 
_ also ‘he cirder around and down to the derrick. However, 
road- wit) the assistance of the donkey engine and the cater- 
affic. pillar crane, all the girders were finally delivered to the 
done stil leg derrick, and the 
a.m., work of the hauling sub- 
Was contractor was done. 
a lit- Next, a decision had to be 

cor- made as to the method of 
77th erecting the heavy girders. 
truck Inasmuch as the rest of the 
treet steel in the approach plaza 
e be- could all be handled by one 

Fort or two caterpillar cranes of 
.t the |5-ton capacity, the question 

and was whether it would be 
enue expedient to set upa heavy 
wheel derrick (a stiff-leg type being 
slings the only feasible one due to 
aded conditions at the site) in or- 
Ss in der to erect the three 70-ton 
erate girders, or whether to teeter 
igton them into place. 
Drive. This latter method con- 

back sists in sliding the girder off 

the the truck sideways on to two 

the sets of blocking at the same 
site elevation as the girder on the 
e of truck. By properly placing 

this these blocks, the overhang 

were at each end is such that the 
it ol girder will just balance on 
> line either set of blocking when a 
Was lift of 15 tons is applied to 
ipper the opposite end. This pull 

was was adopted as being the ca- 
s led pacity of the particular cranes it was planned to use. 
tened One crane would lift its end of the girder high enough 
truck off its support so that additional timber blocking could 
This be inserted. Then the crane at the other end would 
cated repeat the operation, and thus the girder would rock 
1, the back and forth, first teetering on one set of blocking 
eased and then on the other, rising each time. When raised 
front to the proper elevation, the girder would be turned from 
t was its side to its proper upright position and jacked or 
loved pulled over into place on three supporting columns, 
ucked over which it was continuous. 

Finally the teetering method was discarded on account 
turn, of the difficulty of placing the girder by truck exactly in 
have line with its final position, and because of the construc- 
a l5- tion of the columns, a single center column being designed 
point to take the three heavy girders. Other factors, such as 
spite cost, safety, and time, were also unfavorable to this 
e, by method. Accordingly it was decided to use the stiff-leg 
hang, dernck previously mentioned, and to weigh it down with 

one- and two-ton blocks. Such a derrick could be easily 
to be crought to the site and later removed, and would have 
over, ‘he power to lift the girders and set them in place quickly, 
t and cconomically, and safely. It would then be in position 
neans ‘o erect efficiently much of the other steel, which other- 
. At “ise would have had to be placed by the slower tractor 
t end ‘ranes. With the powerful derrick, steel could be un- 
, and aded in heavy drafts and erection greatly facilitated. 
inder , Jn account of the many connections between the three 
right ‘eavy virders, all the diaphragms on both sides of the 
ward, “enter girder were fastened to it on the ground, increasing 
wee ‘ts we cht to about 80 tons, and the whole was then 
in erecte 


The two girders on each side were next placed in 
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hauled away on a low shovel-carrier truck on account 
of its bulk and its weight, which was over 30 tons. The 
complete hoist was 12 or 13 ft wide and about 26 ft long. 

Once the girders were up, the erection of the remainder 
of the steel in the plaza was comparatively simple, ex- 
cept for that directly under Fort Washington Avenue. 
There it was necessary to station a crane on the street 
level above, its cable running through a hole bored in the 
timber decking directly over the center of the piece to 
be erected. A guy derrick (Fig. 1) was set up to place 
the steel on the ground under the decking, and the crane 
overhead lifted the beams and girders into place. Ina 
few instances it was necessary for the crane to hook on 
to one end of some of the heavier girders while the guy 
derrick picked up the other end. This method of erec- 
tion by guy derrick and crane, through the decking, was 
necessary because of the restrictions imposed by the 
new subway under Fort Washington Avenue and because 
of the traffic overhead. The erector was not permitted 
to remove any of the decking and thus tie up traffic. 
Not only was there insufficient headroom for a crane to 
work below, but the roof of the new subway had been 
freshly poured and would not sustain such a load. 

There are about 1,700 tons of structural steel in the 
approach plaza between Fort Washington and Northern 
avenues. With the exception of the three heavy con- 
tinuous girders, the steel consists of columns, beams, 
and girders, none weighing more than about 30 tons. 

The steelwork for this section of the bridge project 
was fabricated and erected by the McClintic-Marshall 
Corporation, for which the writer served as field engi- 
neer. 


Road Testing Car with Gas-Electric Drive 


Tractive Resistance Measured at Iowa State College 


By Raymonp G. PaustIAN 


Junior American Society or Crvit ENGINEERS 


Instructor in Crvit Encrveerinc, Iowa State AMES 


IGHWAY engineers and 
H others have long been inter- 

ested in evaluating the forces 
that act upon vehicles while they 
are traveling on a highway. As 
early as 1842 Morin analyzed and 
determined the magnitude of the 
forces that resisted the motion of 
horse-drawn vehicles on various 
types of roadway surface. Numer- 
ous investigations have been com- 
pleted since that time, but have 
failed to furnish the needed data for 
determining accurately the power 
required to overcome all external and 
internal resisting forces while the 
vehicle is moving on the road surface 
under its own power. The present 
investigation was begun by the Iowa 
Engineering Experiment Station 
several years ago, and progress re- 


ports have been made from time to time. 

The total of the forces that resist the motion of a 
vehicle may be termed the “tractive resistance.”’ 
level surface, the two major elements are the “rolling 
“air resistance.” 
force, known as ‘grade resistance’ is present on a slope. 

Rolling resistance includes the retarding force of such 
items as friction in wheel bearings, tire walls, and tread; 


resistance’’ and the 
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Standard Auto Chassis Adapted for Gas-Electric Drive 
Roap Testinc Car DeEvELOPED at Iowa ENGINEERING EXPERIMENT STATION 


UTOMOBILE owners, in apprais- 

ing the roads over which they must 
drive, think first in terms of personal 
comfort and speed. But whenever ex- 
penditures for taxes and gasoline are 
carefully considered, they must think 
also in terms of operation cost. This 
item is affected by various factors: type 
of road surface, weather conditions, tire 
pressure, delays due to traffic, and even 
the shape of the vehicle itself. In this 
article, Mr. Paustian describes a unique 
test car equipped with a gas-electric 
drive, used at the Iowa Engineering 
Experiment Station to investigate and 
accurately determine the forces resisting 
a car when it is traveling on the road. 
Some of the results are indeed surprising. 
It is evident that this experiment station 
is conducting valuable researches. 
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Instrument Panel of the Road Testing Car 


deformation of the road surface: 
and irregularities in this surface. 
Air resistance is made up of two 
factors, skin friction and form re- 
sistance. Skin friction occurs in 
the layers of air lying close to the 
body of the car and is a compara- 
tively small item—15 per cent of 
the total. Form resistance repre- 
sents the remaining 85 per cent 
and is caused by turbulence in the 
air resulting from the motion of the 
vehicle. If the body of the car 
were shaped so as to create no 
turbulence when passing through 
the air, this factor would be re- 
duced to zero. The third force, 
grade resistance, is the component 
of the force of gravity, that is, of 
the vehicle’s gross weight, which 
tends to make it roll down hill. 


Before entering into a description of the present 
equipment and the reasons for its choice, it might be 
well to discuss the limitations under which previous 
investigations have been conducted. Three methods of 
determining tractive resistance have heretofore been 
more or less commonly used: towing, deceleration, and 
coasting. The first method consists of pulling the test 
car with a long rope and measuring the pull with some 
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typ. of dynamometer. Such tests are limited in scope 
bec.use only low speeds are possible, and because the 
tow ng vehicle so disturbs the air that it is impossible 
ately to determine the resistance of the air to the 
vehicle towed. 

[eceleration tests, made by allowing the vehicle to 
coast from a higher to a lower speed on a fairly level sur- 
face, are difficult to interpret because the moment of 
inertia of all rotating parts must be considered in calcu- 
lating the value of the resisting force. Coasting tests 
are made by noting the speed at which a vehicle coasts 
down a grade. Ata constant speed, the forces resisting 
its motion are balanced by the downward component of 
the weight of the car. In so far as high speeds are con- 
cerned, certain limitations are evident in each of these 
methods. Their outstanding weakness, however, lies in 
the fact that the vehicle does not operate under its own 


power. 
GAS-ELECTRIC DRIVE USED 


As a result of the limitations of previous equipment, 
the following specifications governing the construction 
of the test car used at the Iowa Engineering Experiment 
Station were determined upon: The vehicle must be 
capable of operating at the speeds now prevailing on 
highways, from 50 to 65 miles per hr; the car’s per- 
formance and power requirements must be recorded 
under all operating conditions; and these data must be 
supplemented by accurate measurements of gasoline 
consumption. 

To meet these requirements, a car with a gas-electric 
drive was constructed. Briefly, the equipment consists 
of a standard automobile in which the transmission has 
been replaced with an electric generator, motor, and the 
necessary control equipment. A view of the chassis as- 
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sembly is shown in one of the accompanying photographs. 

The car is operated in the usual manner, that is, by 
the use of the accelerator pedal. Electrical energy is 
developed by the generator in accordance with the 
speed of the gasoline engine and the power require- 
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Fic. 2. Errect or Roap SuRFACE ON GASOLINE CONSUMPTION 


ments of the electric motor that drives the rear wheels. 
Motion forward or backward is controlled through a 
drum-type switch similar in appearance to that used in 
a trolley car. There being no mechanical connection 
between the gasoline engine and the rear wheels, the car 
is a perfect exemplification of “free-wheeling.” 


ROAD TESTING CAR EQUIPPED WITH COMPLETE 
RECORDING APPARATUS 


The electrical energy developed by the generator is 
metered and the readings of the meters recorded. A 
record of the power required to overcome all internal 
and external resistances, such as bearing resistances, 
tire resistance, air resistance, and road resistance, is 
thus obtained while the vehicle is operating under its 
own power. It might be interesting to note that current 
readings of from 100 to 550 amp at a potential varying 
from zero to 250 v are common. 

A photograph of the instrument panel shows the 
meters mentioned, the two gasoline gages (burettes 
graduated to 0.0025 gal), the accurate speed indicator, 
and the half-second timing device. The remaining 
equipment consists of a “‘space-time’’ recorder of the 
usual paper ribbon type, which furnishes an accurate 
record of the time and distance traveled. It is evident 
that the recording equipment gives an accurate record 
of the car’s performance. 

The car was calibrated by using a chassis dynamometer 
to determine the losses in the various parts of the vehicle 
due to such factors as friction and windage. From the 
calibration tests it was also possible to find what per- 
centage of the engine horsepower was transmitted to the 
road surface. In brief, the tests showed an efficiency as 
high as 80 per cent at certain speeds and under certain 
conditions. A maximum over-all thermal efficiency of 
12 per cent was noted. 

Since the completion of the calibration tests, a large 
number of road tests have been made. The purpose of 
these has been to determine the effect of the road surface 
on both power requirements and gasoline consumption. 
The results are clearly shown in Figs. 1 and 2. 
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During the time that these road tests were made, 
several interesting things were noted. The first of these 
was that the diameter of the tires increased approxi- 
mately one-half inch as the speed increased from zero to 
60 miles per hr. This of course means that the wheels 
of a car make fewer revolutions at high speeds than at 
low speeds. Another interesting observation is that 
tire inflation has a decided effect on both power require- 
ments and gasoline consumption. The normal inflation 
of the tires is 45 lb. If it drops to 35 Ib the gasoline 
consumption increases approximately 8 per cent and 
there is a corresponding effect on the amount of power 
required. 


ANALYSIS OF TRACTIVE RESISTANCE 


The horsepower curves shown in Fig. 1 were used as 
the basis for determining various components of tractive 
resistance. To exemplify the magnitude of the forces 
acting on the vehicle it might be interesting to note 
several typical values. On a smooth concrete surface 
the total resisting force varies from 80 to 215 lb. Ona 
soft corrugated gravel surface this value is as high as 
145 Ib at 5 miles per hr and 350 Ib at 50 miles per hr. 

Air resistance has been found to vary as the square 
of the speed, in accordance with the equation, R = 
0.0017 AS*, in which R is the total resisting force, A the 
projected area of the car, and S the speed in miles per 
hour. The importance of this factor may be realized 
when it is noted that at a speed of 60 miles per hr, the 
air resistance makes up about 65 per cent of the total 
resistance. The advantage of reducing this item is at 
once apparent and accounts for the degree of stream- 
lining noticeable in the newer models. 

To give a single example of the usefulness of the fore- 
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going data, the following analysis is presented. From the 
curves for gas consumption in Fig. 2, it is apparent that 
the optimum speed for economy of operation is approxi- 
mately 35 miles per hr—much less than the speeds at 
which most cars are now operated. There should be, 
and is, some monetary value in driving at this lower 


speed. 
HIGH SPEEDS USUALLY NOT ECONOMICALLY JUSTIFIED 


Suppose that a person drives between two cities 35 
miles apart, once at a speed of 35 miles per hr and again 
at that of 60 miles per hr. The curves in Fig. 2 show 
that at 35 miles per hr the gasoline consumption is 
14.3 miles per gal, and at 60 miles per hr it is 10 miles 
per gal. When the trip is made at a speed of 35 miles 
per hr, 2.45 gal of gasoline are used and the time required 
is one hour. At a speed of 60 miles per hr, the time 
required is 35 min, but the gasoline used is 3.50 gal. 
There is a time saving of 25 min, but at the expense of 
1.05 gal of gasoline, which, at 20 cents per gal, increases 
the cost by 21 cents. It can readily be calculated that 
the driver’s time should be worth at least 50 cents per hr 
to justify the higher speeds from an economic standpoint. 
The foregoing estimate includes only gasoline costs and 
takes no account of the effect of higher speeds on oil 
consumption, tire wear, car maintenance, and fatigue 
of the driver. 

In summarizing the results of the investigation, it is 
of particular significance to note that the equipment 
used provides an accurate and practical method for 
determining and analyzing the forces acting on a vehicle 
as it travels on the highway. The completion of these 
tests should result in discoveries of the utmost importance 
to highway engineers. 


Winter Grapinc or New Roap Location, Detra Country, Upper Pentnsuta, MICHIGAN 
Route M-186, Michigan State Highway System 
Between Rapid River and Brampton 
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Demonstrating the Economy of Good Roads 


State Highway Department Shows That in Michigan Good Roads Save Their Cost, 
Provide Work Relief, and Are Half as Expensive as Fie Years Ago 


By A. C. BENKELMAN 


Researcu Encineer, THe Miciican State Hicgaway Department, LANsinc, Micn. 


roads grow into one of the 
greatest educational and 
stimulating devices the world has 
ever known. The country adds to 
its taxable wealth, improves its well- 
being, its health, and its social life, 
through the extension of this means 
of communication. Car owners— 
even the general public—appreciate 
the highways in a casual way, but too 
few people realize that good roads 
save more than they cost; that 
road building provides maximum 
relief for unemployment; and that, 
with the same expenditure of 
money, it is possible now to build 
nearly twice the road mileage that 
could have been built five years ago. 
To bring such basic facts home 
to the public in terms of dollars 
and cents—that was the aim of the 


M “reads erom have seen good 


Michigan State Highway Department when it made 
up its exhibit for the Highway and Building Congress, 
held in Detroit, January 16-20 of this year. The same 
exhibit was also shown at the annual Detroit Automo- 
bile Show and at several meetings of highway engi- 


neers and officials in the state. 


Good roads save more than they cost, the exhibit 
demonstrated, not because the initial cost is less but be- 
cause expenditures for surface maintenance and vehicle 
operation are less. As a part of the exhibit, the data 
shown in Table I were presented under the caption, 
“Surfaced Roads Reduce Car Operating Costs.”’ 


T is one thing to say that the unique 

position of road construction as a 
producer of work and wealth needs 
dramatizing to impress it on the public; 
it is another thing to stage the drama so 
that it will impress the average citizen. 
However, this much-needed job of drama- 
tization was done at the Highway and 
Building Congress in Detroit, and done 
exceedingly well. The Michigan State 
Highway Department performed a valu- 
able service in presenting its action ex- 
hibit to those who attended the congress 
and to numerous groups of state officials 
and highway engineers elsewhere. The 
data presented here and the conclusions 
drawn from them apply specifically to 
conditions in Michigan, which may be 
more favorable than those in other parts 
of the country where road building ma- 
terials are less readily available. 


Assuming a cost of 7 cents per 
mile on an earth road, the savings 
indicated, when translated into cost 
of car operation per mile, give values 
of 6 and 5 cents for gravel and pave- 
ment types, respectively. These 
three values for cost of travel were 
demonstrated in such a manner 
that even the casual observer was 
made to realize that surfaced roads 
do indeed reduce car operating 
costs. This was done by a me- 
chanical contrivance shown in one 
of the accompanying illustrations. 
On looking through a window 6 ft 
long and 2 ft wide, directly beneath 
the data on the itemized car dollar, 
the observer saw in the distance a 
miniature stationary automobile 
under which moved in succession 
a pavement, a gravel road, and an 
earth surface. The tiny car pulled 


against a coiled spring, the extension of which operated a 
pointer over a scale indicating car operating costs of 5, 
6, and 7 cents per mile. On the earth, or unimproved 
section, the pull was greater, and the pointer oscillated 
between 6'/: and 7'/, cents. On the gravel section it 


oscillated between 5'/, and 6'/, cents, and on the pave- 


ment, because the pull was less and decidedly more 
uniform, it remained practically motionless at 5 cents. 
At its extreme end the pointer moved through a dis- 
tance of approximately 6 in. as the road type changed 
from pavement to earth, so that the effect of the differ- 
ence in pull was readily discernible. 
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DRAMATIZING THE Costs OF AUTOMOBILE OPERATION—EXHIBIT OF THE MICHIGAN STATE HIGHWAY DEPARTMENT 
Three Types of Roads Are Moved Successively Under a Miniature Auto 


7 
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The demonstrated values for cost of car travel over 
gravel and pavement surfaces were then used in a series 
of graphs and computations, shown in Fig. 1, which 


AERIAL View or THE Dunes Hicuway (U.S. 31) 
A Relocation Project Along the Shore of Lake Michigan 


served to illustrate the relative economy of the two types. 
Under the caption, ‘Paved Roads Are a Good Invest- 
ment,’’ four sets of curves were shown: the first por- 


WuHere THe Car Operator's DoLLaR Gores ON THREE 
DiIrFERENT Types oF Roaps 

Computed from Data Published by the Iowa Engineering Experi- 

ment Station, Ames, Iowa 


Taste I. 


InsUR 
ANCE, 
INTEREST, 
AND Trees Om 
Tyres or Garace MAIN- AND AND 
Roap Surrace RENT CIATION TENANCE TUBES Gas Savinocs Torar 
Pavement $0.15 $0.17 $0.20 $0.04 $0.16 $0.28 $1.00 
Gravel 0.15 0.19 0.24 0.09 0.18 0.15 1.00 
Earth . 0.15 0.21 0.29 0.12 0.23 None 1.00 


traying the annual road cost per mile; the second, the 
annual vehicle operating cost; the third, the total or 
annual transportation cost (the sum of the road and 
vehicle operating costs); and the fourth, savings in the 


PAVED ROADS ARE 
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annual transportation cost made possible by a chang > of 
road type from gravel to pavement. Costs were cm. 
puted for increasing intensities of traffic up to 3,000 ve. 
hicles per day. The curves in Fig. 1 show the relg. 
tionship between the annual cost and traffic density. 
The computed values of annual cost used in plotting the 
graphs are given in Table II, as follows: 


Taste Il. Savincs in ANNUAL TRANSPORTATION Cost Errecrep 
BY A CHANGE FROM A GRAVEL SURFACE TO A PAVEMENT? 


pavement 

= annual transportation cost for 
gravel 

= savings in annual transports 
tion cost per mile effected by 
a change in type of surface 


= traffic in vehicles per day 

= annual construction cost 

= total maintenance cost per 
year (from Michigan records 5S 
covering 2,500 miles of pave- 
ment and 3,000 miles of gravel) 


M 


V = annual vehicle operating cost from gravel to pavement— 
Tp, = annual transportation cost for T, to Ty 
PAVEMENT GRAVEL 

Cc M V Tp Cc M V T, 
913 $2,721 $506 $ 640 $1,049 $2,195 $5... 
100 =1,518 1,825 3,643 506 730 2,008 3334 .. 
250 «1,518 4,563 6,406 506 «6870 5,245 6,621 215 
500 1,518 360 9,125 11,003 506 1,000 10,490 11,996 03 
750 1,518 395 13,688 15,601 506 1,105 15,735 17,346 1,745 
1,000 1,518 430 18,250 20,198 506 1,195 20,980 22,681 2.483 
1,500 1,518 500 27,375 29,393 506 1,345 31,470 33,321 3,928 
2,000 1,518 570 36,500 38,588 506 14 . 41,960 43,936 5,348 
3,000 1,518 695 54,750 56,963 506 1,710 62,940 65,156 8.193 


In the following tabulation are given the basic values 
used in the computations: 


Initial cost, including grading and drainage: 
For pavement, $25,000 per mile 
For gravel, $10,000 per mile 
Depreciation, or periodic maintenance cost: 
For pavement, 60 per cent during the first 25 years and 4 
per cent during the next 50 years 
For gravel, 100 per cent in 50 years 
Maintenance for both pavement and gravel, taken from Michi- 
gan records 


Cost of vehicle operation: 
On pavement, 5 cents per mile 
On gravel, 5*/, cents per mile 


INVESTMENT 


2400 
ANMUAL VEHICLE OPERATING COST MICHIGAN'S 1932 TRUNK LINE 
; 4 ONE MILLION DOLLARS ANNUALLY 
1930 306 930 6619551 6131554 487997 
1931 205 804 3.643116 3.562191 200927 
1992 262 690 4248120 3.904846 345774 
2 rom 779 B16 147IOSB9 111219" 
e ~O wecerase 
300 1000 1300 2000 2300 3000 1000 2300 3000 
vercies cea oar verucies ere 
000 
ANNUAL TRANSPORTA SAVINGS OF AN ADDITIONAL 
Per 5.000 PAVEMENT MILLION DOLLARS POSSIBLE 
OF ROAD AND VER 3 BY FUTURE PAVING 
Cuistine Present ANNUAL TRANSPORTATION cost 
GRAVE 
449 638 6708509 6077664 65054) 
933 412 9427965 87534060 6745" 
191 266 & 297.694 7.976.127 52! 
a rom 2573 24434166 22 607197 162077! 
ESTIMATEO~ NO IwCREASE TRATT™ 
verncies per oay MOTE: THE ANNUAL SAVINGS INDICATEO 
THE RETURN OF THE 


MICHIGAN 
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State Hicuway EXHIBIT AT 


iN ADDITION TO 
INVESTMENT WITH INTEREST 


THE HIGHWAY AND BurLpinc Concress, Detroit 
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cost data given by T. R. Agg, M. Am. Soc. C.E., 
Hulletins of the Iowa State College Experiment Sta- 
» indicate a difference of 1 cent per mile between cost 
.-hicle operation on intermediate and on high-type 
riaces. A value of */, cent was used to represent 
lifference for gravel and pavement surfaces in 
Michigan. Dean Agg’s data also indicate a general 
average vehicle operation cost of 5'/, cents per mile on 
pavement, which has been reduced to 5 cents per mile for 
conditions in Michigan. 

\ mile of concrete pavement built by the Michigan 
mene Highway Department costs in general about double 
as much as the same amount of gravel surface. Had 
this ratio of cost been used in the analysis instead of $25,- 
000 and $10,000, the savings which it was estimated 
could have been effected by paving would have been 
somewhat larger. This is another evidence that con- 
servative data were used throughout the entire analysis. 
The annual construction cost was computed by the 
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ion cost for 


transporta 
effected by 
of surface 
verment— 


formula : 
195 $... 
i c= FA(2+i)+ 1 
346 1,745 
in which 
136 5,348 
156 8,193 C = annual construction cost 
A = cost of construction 
c values i = interest rate tae 
E = expenditure for periodic maintenance in per- 
centage of A every m years 
E’ = expenditure for periodic maintenance in per- 
centage of A every n’ years 
S, = amount of annuity of $1 for years 
S, = amount of annuity of $1 for m’ years 
= For the annual road cost the following formula was 
used : 
in which: 
R = annual road cost 
\f = total maintenance cost per year (from aangne 
records) 
q The annual vehicle operating cost was computed by 
the formula: 
q r r 
in which 
4 = annual vehicle operating cost 
= traffic in vehicles per day 
187997 ». = vehicle operating cost per mile 
ie _ The formula used for computing the annual transporta- 
12198 tion cost is: 
in which 
= annual transportation cost. 
1 the final analysis these four formulas are the same 
a those published by the Highway Research Board. 
> 
on A SAMPLE SOLUTION 
745 
$67 _ Consider, for example, a theoretical problem, assuming 
971 wing values: 
ee $25,000 n = 25 years 
per cent n’ = 50 years 
$360 (from records) V, = 500vehicles per day 
60 per cent V,, = 5 cents per mile 


40 per cent 
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From annuity tables, take ( s. + i) to equa! 0.0674390 


=a(s. : + i) to equal 0.0506022. Then, by Formula 1, 
"(0.60 X 25,000 0.0674390) 
+ (0.40 X 25,000 K0.0506022) = $1,518 
By Formula 2, 
R = $360 + $1,518 = $1,878 
By Formula 3, 
V = 500 X 365 X $0.05 = $9,125 
and, by Formula 4, 
T = $1,878 + $9,125 = $11,003 


From Fig. 1, Chart 3, it will be noted that the curves 
for annual transportation cost over gravel and pavement 
intersect at a comparatively low traffic density. The 
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point of intersection indicates that in this analysis the 
economy of the two types was equal at a traffic volume of 
190 vehicles per day. 


PRACTICAL APPLICATION OF COST STUDIES 


In order to illustrate the practical application of cost 
studies of this nature, the results of certain computations 
pertaining to Michigan's trunk-line system were pre- 
sented in the exhibit (Fig. 1) under the title, “‘Michigan’s 
1930, 1931, and 1932 Trunk-Line Program Saves Over 
One Million Dollars Annually.’’ In addition to the 
$1,112,198, given as the annual savings in transportation 
cost resulting from this three-year program, is the yearly 
return of 4'/: per cent interest on the original cost of the 
pavement and provision for rebuilding when necessary. 
An analysis of this nature, involving the entire mileage of 
paved highways on Michigan’s trunk-line system, without 
taking into consideration traffic increases or savings in 
travel time, would disclose annual earnings in excess of 
$10,000,000. 


FURTHER SAVINGS POSSIBLE 


In the same exhibit, as a part of the same story, addi- 
tional data dealing with future paving of gravel roads 
were presented. Under the caption, “Savings of an 
Additional 1 and */; Million Dollars Possible by Future 
Paving,’ was listed the mileage of gravel roads carrying 
traffic of: (1) 500 vehicles and over, (2) 350 to 500 ve- 
hicles, and (3) 190 to 350 vehicles per day; also, the 
present annual transportation cost and what it would be 
on a basis of present unit prices, if a pavement were 
substituted. 

Four location sketches of the Dunes, Soo, Dort, and 
Mancelona-Kalkaska highways, respectively, were used 
in the exhibit to show how improvements paid for them- 
selves at specific locations. One of the sketches is shown 


in Fig. 2. Studies of transportation cost for these four 
highways were made using Formulas 1, 2, 3, and 4 to 
compute the various values of annual cost. For cost 
of construction, the exact amount was used, as shown by 
the records of the State Highway Department, and the 


Of the $14,750,000 Expended, Approximately $6,650,000 Was Paid to Labor on the Work and 
$6,770,000 (in Part Estimated) to Labor in Allied Industries 


Pato To LABOR On 


THe WorRK 
LOCATION In STATE Money 
EXPENDED Amount Per Man- Hours 

centage at 35¢ 

per Hr 
Division | $ 3,515,950 $1,560,875 45 4,459,643 
Division 2 2,932,481 1,315,511 45 3.758.602 
Division 3 3,304,077 1,470,348 45 4,200,904 
Division 4 2,952,259 1,201,479 44 3,689,940 
Division 5 2,046,677 1,013,814 SO 2,896,612 


TOTALS For THe Five Drvistons 


Road and bridge construction $ 8,944,014 $3,577 605 40 10,221,728 
Betterments 1,736,130 1,388,904 80 3,968,297 
Road and bridge maintenance 4,071,300 1,685,518 41 4,815,766 

Grand total $14,751,444 %4.4652,027 45 19,005,791 


same was true of the total yearly maintenance cost on 
the respective highways. 

In the case of the Dunes Highway, for example, the 
total vehicle operation cost (for 1,400 cars a day) was 
$462,455 as against $546,708 on the old route. The 
transportation cost was $549,888 as against $646,570 on 
the old route—a saving of $96,582. However, $26,922 
of the annual road cost of the old road was deducted from 
the savings estimated, because the old route was retained 
for the benefit of local traffic. Thus the net annual sav- 
ings were given as $96,582 less $26,922, or $69,660. 


ROAD BUILDING AND UNEMPLOYMENT 


That road building affords maximum relief for unem- 
ployment was vividly shown in the exhibit by the pre- 
sentation of statistical data pertaining to Michigan’s 
winter construction program for 1931 and 1932. Careful 
records were maintained by the State Highway Depart- 
ment during the period in question as to the number of 
men employed and the amount of money expended for 
labor. The data are given in Table III. 

It is to be noted that, by this analysis, 45 per cent of 
the money expended on all classes of work in Michigan was 
paid directly to labor on the job. The percentage of the 
total expenditure paid directly to labor for “‘road and 
bridge construction” is practically the same as that for 
“road and bridge maintenance,’’ but that for ‘“‘better- 
ments’’ done under maintenance is almost twice as great. 
This is due to the fact that betterment work utilizes 
more hand labor than either of the other types. 

Further analysis of the dollar spent on highway work 
shows that in addition to the 45 cents paid directly to 
labor on the job, 46 cents is expended in wages and sal- 
aries by allied industries for the manufacture and trans- 
portation of materials, supplies, and equipment. This 
estimate is the same as that determined by the U.S. 
Bureau of Public Roads in a study of this problem. 

In the exhibit a map of the state was included, on which 
was indicated the number of men given employment: 
first, in the upper peninsula; next, in the northern part 
of the lower peninsula; and last, in the southern or indus- 
trial section. The numbers were 14,000, 12,000, and 
48,000, respectively, making a grand total of 74,000 men 
who were directly employed during the eight-month 
period as a result of this relief program. 

Some interesting information, compiled from the unit 
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RELIEF PROGRAM 


VoL. 35 N o. 7 
cost records of the Michigan State Highway Department 
for road building, was also utilized in the exhibit. It js 
given in Tables IV and V. 

The data in these tables are largely self-explanatory 
It is of particular interest to note, however, that a million 
dollars would build as 
greata mileage of concrete 
pavement in 1932 as of 
gravel road in 1928. The 
cost of laying one mile of 


concrete surface for any 


INDIRECTLY 


TO LABOR TO LABOR 

one of the years indicated 
moun ‘er- mount er- 

centage centage would be approximately 

the difference between the 

$ cost of grading and drain- 

1,531,051 46 3,001,379 91 age and that of the con- 

1,389,557 47 2,681,036 91 crete pavement complete. 

863,420 42 1,877,234 92 The experience of the 

Michigan State Highway 

$4,473 $ Department may be 

2,035,650 50 3.721.168 91 briefly summarized. A 


more economical than a 
gravel road costing $10,000 per mile at a traffic of 190 
vehicles per day. The paving of 775 miles of gravel road 
on the Michigan trunk-line system in 1930, 1931, and 
1932 saved over $1,100,000 annually in transportation 
cost in addition to interest at 4.5 per cent on the invest- 


REDUCTION IN Cost PER MILE FOR VARIOUS Types 
OF MICHIGAN ROADS 


Taste IV. 


Tyres or Work % Revove. 
Year TIGN IN 
Cost 
1928 1929 1930 1931 1932 1928-1932 
Grading and 
drainage $18,200 $17,446 $14,326 $10,170 $8,373 53.9 
Gravel road, 
complete . 20,104 18,114 15,644 11,382 9,372 53.4 
Concrete pave- 
ment, com.- 
plete . . 36.921 34,450 30,820 24,136 19,863 46.3 
V. MILEAGE oF Roap CONSTRUCTION THAT ONE MILLION 
WouLD BUILD IN MICHIGAN 
Tyres or Wore PERCENTAGE 
Year or INCREASE 
IN MILeacs 
1928 1929 1930 1931 1932 1928-1932 
Grading and drainage 55 S87 70 98 119 116.3 
Gravel road, complete , 50 55 64 88 107 114.0 
Concrete pavement, complete . 27 2 32 4i1 50 85.2 


ment and depreciation charges. The paving of |,!"! 
miles of existing gravel surface on the system, carrying 
a traffic of 190 to 1,500 vehicles per day (an average oi! 
383), would effect savings of more than $1,600,00' 
annually over and above depreciation and _ interest 
charges. 

Road building offers maximum relief for unemploy 
ment. Analysis of the expenditure of about $14,750,000 
by the Michigan Highway Department shows that 45 per 
cent was paid directly to labor on the job and an addi 
tional 46 per cent to labor in allied industries. The per 
centage paid to labor on the work was highest—or % 
per cent—in the case of betterment work done under 
maintenance. 

Reductions in the price of materials, supplies, eq™!P- 
ment, labor, and other items have lowered the cost 
road building. In Michigan the construction of a ©o™ 
crete pavement now costs the same as did the sam 
mileage of gravel road five years ago. 
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Excluding Salt Water from Island Wells 


latory 
million 1 Theory of the Occurrence of Ground Water Based on Experience at Nassau, Bahama Islands 
By J. Ormonp Ripper 
as of Encineer iN Cuarce or Water Devetopment, Nassau, Istanp or New Provipence, BanaMa 
The 
ge NDERGROUND sources of A N engineering problem of peculiar would raise or lower the water level 
licated water supply are generally importance in the West Indies is in the well. 
Stabe difficult to understand since that of obtaining an ample domestic Rain water eventually finds its 
— the the yield from wells or springs may water supply. Ground water, which way through the rock to the salt 
Drain. vary in unaccountable ways. In_ is replenished by copious rains, is the water level and, being lighter than 
om. particular, the water supply of usual source, but because of the sponge- the salt water, floats on it, either 
splete Nassau presents many interesting ike structure of the underlying strata, depressing the salt water or eventu- 
; he features. The water works put overpumping causes infiltration of sea ally becoming absorbed by it. If 
r . z in operation about four years ago water and turns the water brackish. the rock is honeycombed the con- 
> ke by the Government of the Bahamas The theory here developed by Mr. tinual movement of the tides mixes 
i A obtains its supply from an under- Riddel is based on observation of many the fresh and salt water, rendering 
een ground source some three or four wells on the Island of New Providence, the former unpotable. However, 
~ miles south of Nassau on the south- including experience in operating a if the rock is of fine texture the 
* 4 ern slopes of the Baillou, or Blue, battery of 90 wells at the Nassau Water fresh water will depress the salt 
of 190 Hills (Fig. 1). The rock formation Works. He develops a theory of the water and float on top of it. Rec- 
ae 4 in New Providence consists of both occurrence of ground water and explains ords show that at the source of 
. ao Aeolian deposits and very hard and the principles followed im the spacing supply for Nassau salt water is 
tetien much weathered rock with large and pumping of wells to secure the found at depths between 25 and 
senor potholes on the surface and caverns maximum amount of potable water. 30 ft below the fresh water level, 
underground. As a general rule which latter is about at sea level. 
where there are Aeolian deposits near sea level fresh The case of a well drilled down below the salt water 
} Types water is to be found; and where the hard rock is near level is illustrated in Fig. 2. Salt and fresh water are 
ae sea level salt water is to be found. in intimate contact in the well, and the tidal fluctuations 
copa The Island of New Providence can be likened to an mix the two together. The mixture, being heavier 
Cost enormous sponge growing up from the bottom of the than the surrounding fresh water, tends to spread through 
pas- 1983 sea. Parts of this sponge are of very close texture— the rock in the form of a cone. 
53.9 the Aeolian deposits—and parts are of open texture— 
the hard, weathered rock. The sea naturally pene- PROPORER OF RAINFALL AVARAMLS 
53.4 trates through the “‘sponge’’ and as naturally rises and Provided no fresh water is taken from the area by 
falls with the tides. At the Nassau Water Works the pumping, the layer of fresh water should increase in 
i. maximum tidal variation noted in an open well was depth every year. As apparently no large amount of 
\.S0 ft from low to high water, corresponding to a tidal water had ever been taken from the district until the 
variation in the harbor of 5.00 ft. It was found also water works was started, it might be concluded that 
ATLLION that there was a lag, the amount of which was not de- at 25 or 30 ft below sea level the geology of the island 
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termined, between high tide in the harbor and the corre- 
sponding change of level in the well. Moreover it was 
noted that a high wind on one side or other of the island 


changes, and that either underground caverns or honey- 
combed rock are to be found. This would be one 
explanation of the disappearance or dissipation of the 
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surplus rain water. But a much more likely explanation 
is that the lighter weight of the fresh water causes it 
to rise high enough above sea level so that it can run 
off, as indicated in Fig. 3. Water will not flow through 
porous rock from B to A unless the hydraulic head, 


Ground Surtace 


Well Dritied Below Salt Water Level 


Cone of Salt or Brackish Water 


Salt Water Level 


Fic. 2. Formation or Sart Water Cong AROUND WELL 
Drit_ep Betow SALT WATER LEVEL 


BC, is high enough to overcome the frictional resistance 
of the rock. It is known that for a short time after 
a heavy rain the water in the Nassau wells is very much 
above its normal level. In other words, the height 
BC in Fig. 3 is sufficient to cause the surplus water to 
run off. 

The only source of replenishment for the underground 
reservoir is rainfall, and the question arises as to what 
amount is absorbed by vegetation and what amount 
evaporates. Considering the subtropical climate, the 
site of the Nassau wells is none too thickly covered 
with vegetation, which grows mostly in potholes in 
the rock. A conservative estimate of the amount of 
rainfall that percolates through the rock, that is, the 
amount available for the wells, is 33'/; per cent of the 
total. 

The area required for a water works of this type de- 
pends on the amount of water required and the annual 
rainfall. The average annual rainfall in New Providence 
is 45 in., according to records covering more than twenty 
years. If only one-third of the annual rainfall were 
available, the safe amount of water that could be ob- 
tained from an area 300 ft square would be approxi- 
mately 2,900 gal per day. This shows that the average 
rate of pumping in the area during the whole year 
should not exceed 120 gal per hr. 


GROUND-WATER LEVEL REMAINS THE SAME 


A section through two such areas adjacent to each 
other, with one well in the center of each area, is shown 
in Fig. 4. If the wells were pumped day and night 
during the whole year at the rate of 120 gal per hr, and 
if rain fell day and night at the rate of 45 in. per year, 
a balance would be maintained—an impossible set of 
conditions, of course. Assuming, however, that there 
is a drought for a few months, the water balance is 
disturbed if the wells continue to be used. Since the 
ground-water level remains the same owing to the 
hydrostatic pressure of the sea, the sea water must 
rise to take the place of the fresh water that has been 
pumped out. Unless the wells are replenished by 
rainfall, eventually the apexes of the cones will rise to 
the bottom of the wells, which will turn first brackish, 
then salt. However, if pumping is stopped and the 
wells are allowed a period of rest, the difference in 
static pressure at the tops and bottoms of the cones will 
gradually cause the surface of the salt water to become 
level. It is essential to give the wells a rest periodically, 
even though there is abundant rainfall. 

This principle is illustrated in Fig. 5. Let the line 
ABC represent an impervious layer of rock with a 
supply of fresh water on top of it. When water is 
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pumped from the well the top surface of the water 
gradually assumes the form shown by the dotted line. 
If, however, the layer of rock, ABC, is replaced by a 
flexible layer of salt water, which is acted upon by the 
forces shown by arrows (in other words, the hydrost: tic 
pressure exerted by the sea), it is easily seen that the 
surface ABC will take some form like that of a cone, 
as ADC. 

In all the Nassau wells the fresh-water level remains 
constant during pumping except for the effect of tidal 
variations or an excessive rate of pumping. In the 
latter case, tests showed that the top surface recovered 
its original level within a few seconds after a pump 
was stopped. 


PROPER SPACING OF WELLS IMPORTANT 


Instead of one well in the center of each area pumping 
120 gal per hr, as shown in Fig. 4, assume that there are 
100 wells each pumping 1.2 gal per hr, as shown in 
Fig. 6. The total amount pumped from the area will 
be the same and will not exceed the annual replenishment 
from rainfall. It will be seen from Fig. 6 that a much 
larger amount of water can be pumped safely by this 


Surtace of isiand 


Fic. 3. LocaTION OF FRESH UNDERGROUND WATER IN AN 
ISLAND 


method before the water in the wells turns salt, and the 
reservoir of fresh water below the wells can be drawn 
on to a larger extent. 

At the main pumping station I drilled a well 19 ft 
deep located 300 ft away from the nearest well. After a 
month’s pumping it began to turn brackish. An in- 
vestigation showed that during the construction of the 
pumping plant a well within 20 ft of the new one had 
been sunk and pumped at a high rate day and night. 
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Fic. 4. Satt Water Cones Forminc UNpER Tuart Do 
Not Extenp Down To SALT WATER LEVEL 


A cone of salt water had undoubtedly formed under the 
construction well and had not subsided. The new wel 
had penetrated this cone. To remedy the situation the 
bottom 9 ft of the new well was filled with cement grout 
and pumping was discontinued for a month. Since then 
excellent water has been obtained from the well during 
a period of more than a year. 

It has been noticed that certain shallow wells in the 
Bahamas give salt water at high tide and fresh water # 
low tide. The reason for this phenomenon can be see® 
in Fig. 7. This diagram also explains the theory a 
vanced as to the mixing of ftesh and salt water ™ 4 
cavity or in honeycombed rock. 
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ny local people have predicted disaster to the water 
; because wells of their own, which had been in 
4 one or two generations, suddenly turned salt. 
ery case investigated, however, it was found that 
thes. domestic wells went salt after electric pumps were 
installed. When water was lifted by hand the proper 
rate of pumping was not exceeded, but electric pumps, 
-cially automatic ones, induced the owners to use 
more water than formerly, and the maximum permissible 
vield of the wells was exceeded. 

' The best proof of the theory of the recovery of the 
“static balance’ of the wells is that, with one exception, 
none of the wells which were drilled over four years 
ago for the Nassau Water Works have shown signs of 
turning brackish. A record has been kept of the time 
each well has been pumped, and from this the total 
output can be calculated approximately. 

From this study of ground-water conditions in New 
Providence the following general conclusions can be 
drawn: 

|. The average hourly rate of pumping per square 
foot of surface of land is fixed by the rainfall and should 
not be exceeded. 


Ground Surface 


Fic. 5. Satt Water Ristnc Into A WELL ABOVE THE SALT 
WATER LEVEL 


2. Within practical limits the average hourly rate 
of pumping per well depends on the spacing of the wells. 

3. Provided that the first and second requirements 
just listed are complied with, the shorter the distance 
between the wells, the more water can be taken safely 
from the area during periods of drought without the 
water in the wells turning brackish or salt. 


AS | 


Fic. 6. Errect or CrLose SPACING OF WELLS ON YIELD OF 
FrResH WATER 


In the battery of the Nassau Water Works there are 
“0 wells, spaced for the most part 300 ft apart and di- 
vided into 9 groups of 10 each. Fifty wells are pumped 
daily while the remaining 40 have a period of rest. Air- 
lift pumps are used, served by two air compressors, 
each having a capacity of 144 cu ft of free air per minute. 
Only one compressor is required; the other is kept as 
astandby. Each is run by a 20-hp electric motor direct- 
coupled or belt-driven by a 25-hp, single-cylinder, 
diese! engine, there being both an electric motor and an 
ol engine foreach compressor. There are four collecting 


Wat'r mains with lateral branches, which convey the 
water by gravity to the two raw-water tanks. Each 
ol tocse has a capacity of 108,000 gal. From them 
the » .ter is pumped into two filters or softeners, where 


'C pa-cs through wood wool and is softened by the 
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addition of lime and soda ash. The capacity of each 
filter is about 14,400 gal per hr. Usually both are in 
use at the same time. 

There are three pumps, two of which have a capacity 
of 27,600 gal each and are run by direct-coupled electric 


High Tide Low Tide 
Ground Surface 


Fresh Water || Level 
Sait Water Level” 


Sait Water Level” 
Fic. 7. Errect oF TIpeS ON THE QUALITY OF WELL WATER 


Levels of Fresh and Salt Ground-Water Rise and Fall with the 
Tides 


motors of 1l hp. The third, which is only used in case 
the electric power fails, has a capacity of 14,400 gal 
per hr and is belt-driven by a 10-hp crude-oil engine. 
This latter will only serve one softener. From the 
softeners the water is discharged into two tanks each 
having a capacity of 108,000 gal. From these it is 
pumped to the main service reservoir in the City of 
Nassau through an 8-in. pipe, 3'/2 miles long. The 
total pumping head, including friction, is about 210 ft. 
As the water is pumped, chlorine is introduced to the 
extent of 0.4 part per million. There are two main 
pumps, each of which has a capacity of about 38,200 
gal per hr and is driven through gearing by a 60-hp 
electric motor (of which there are two) or belt driven 
by a 70-hp single-cylinder diesel engine (of which there 
are also two). 


SAFE RATE OF PUMPING DETERMINED 


The total area covered by the wells is 8,770,000 sq ft, 
including a strip 150 ft wide beyond the outside wells 
on each side. Taking the average annual rainfall as 
45 in. and assuming that only on-third of this is avail- 
able in the wells, the total annual consumption should 
not exceed, say, 96 mgd if the wells are to be kept from 
turning brackish. This means a maximum average 
hourly rate per well of 122 gal. Actually the rate of 
pumping at the Nassau Water Works is adout 360 gal 
per hr. As the wells only work five weeks out of nine, 
the average output would be 200 gal per hr. This of 
course exceeds the allowable limit previously given, 
but there is a seasonal variation in the consumption. 
In January, February, and March, when many visitors 
come to Nassau, the consumption generally increases 
by 40 or 50 per cent. Therefore, during the rest of 
the year the wells have a daily rest of at least 8 hr in 
addition to their four weeks of complete rest. This 
would mean that the yearly output is roughly 100,000,000 
gal, which is but slightly in excess of the amount theo- 
retically available from rainfall. 

The procedure followed is to keep a chart showing 
the monthly consumption of water as recorded by a 
master water meter at the main plant. This chart also 
shows one-third of the total rainfall over the whole 
area. When the rainfall curve falls so that it approaches, 
or drops below, the line of consumption, steps are taken 
to cut down the demand. 

The conclusions here presented are based on the ex- 
perience of over three years. It is hoped that they may 
serve as a basis for the accumulation of further knowledge 
in this field or at least may enable those faced with 
similar problems to avoid the pitfalls into which they 
might otherwise fall. 
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Discharge Through Tainter Gate Openings 


A Record and Analysis of Observations Made at Dams on the Oswego Rwer, New York 


ROM Three River Point the 

Oswego River flows north for 

a distance of about twenty 
miles to empty into Lake Ontario 
at the city of Oswego. In this sec- 
tion of the stream there are six 
dams: one at the village of Phoenix, 
three miles north of Three River 
Point; two at the city of Fulton, 
eight miles farther north; and three 
between this city and the lake at 
Oswego. 

At, Fulton, where the river banks 
are steep and high, the two dams 
are three-quarters of a mile apart. 
Above the upper one there is an 
eight-mile pool with much low-lying 
land on each side. 


and into Onondaga Lake. 


is but a few feet above the crest of the new dam. 
planning the canalization of the Oswego River, one of the 


Above the Phoenix Dam the pool 
extends up the Oneida and Seneca rivers several miles 
All the land along this pool 


By Tueron M. Riptey 


Consuttinc Encrveer, Burrao, N.Y. 


EW York State was a pioneer 

in the development and practical 
use of large-sized Tainter gates, many of 
which were installed on the Barge Canal. 
Since that time such gates have come 
more and more into general use, with a 
gradual increase in size, but records of 
discharge through them are still meager 
in technical literature. Observations 
made under Mr. Ripley's direction on 
openings in a dam on the Oswego River 
at Fulton, N.Y., im 1913, are here 
presented and analyzed for the first time. 
It is hoped that subsequently additional 
data on the subject will be made avail- 
able through discussion. 


In 
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major problems was to keep down 
the cost of dredging and at the 
same time not to exceed the esti- 
mated flood damages due to raised 
pool levels. 

In order to reduce the channel 
excavation in these two pools (On- 
ondaga Lake is part of the canal 
system and is the Syracuse termi- 
nal), the old stone masonry dam 
at Fulton was raised by enclosing it 
in concrete, and a new concrete dam 
was built at Phoenix to a greater 
height than the existing one and at 
a new location. In each of these 
dams a set of six Tainter gates 
was constructed under my direction 


during 1913, and some measurements were taken of their 
discharge capacities. 
arrangement of the gates at Fulton are shown. 
flow from the gates is on to a flat rock surface at prac 
tically the same elevation as the gate sill. 
remains at this elevation for about 50 ft below the gates, 


In Fig. 1, the details of the 
The 


The rock 


where there is a vertical drop of 6 ft into the rapids. 
The measurements for discharge capacity were con. 
ducted by young men who had had no previous experi- 


« peli: AE % ence in such work, and with equipment that was in part 
r % of crude, home-made manufacture. It is realized that 
the results are not sufficiently accurate to form the basis 
for a definite formula; nevertheless it is believed that 
406: 
GENERAL PLAN 
Tasie I. Prrot Tuse READINGS FOR A CONSTANT 
Heap, H, or 9 Ft 
Tainter Gate Opening No. 3 of the Dam at Fulton, N.Y. (Fig. ! 
VERTICAL 
DISTANCE AVERAGE 
OGEE DAM GaTE Bottom or AVERAGE MINIMUM ARBA OP DISCHARGE 
Travet or Gates Minimum Vevocity Section MINIMUM Q 
. on RACK AND FLoor Section Heaps In Ft SECTION In Cu Ft 
InFt InFt InFt InFt perSec InSqFt perSec 
1......0.77 0.58 8.3 23.2 15.5 360 
5......3.65 2 90 5.3 18.4 77.3 1,425 
6......4.46 3.67 4.3 16.8 97.9 1,650 
- 37 4.55 3.5 14.4 111.4 1,604(? 
—————_++- 5 8......6.29 5.60 2.2 12.0 149.4 1,800(? 
they give a good general idea of the discharge capacity, 
and that they may be of some value as a guide for judg- 
a ment in the design of similar structures. 
(4 VELOCITY MEASURED WITH PITOT TUBE 
cae” Among my old papers was found a letter signed by 
5438-. \“¥-Cushien Block the young man who secured the velocity data by Pitot 
» 
porn J, WZZLLAY tube. In it he states, under date of June 21, 191° 
_ The instrument consisted of an iron tube 3 ft long and 
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Tatnter Gates At Fuiton, N.Y., on THE Osweco RIVER 
General Plan and Details 
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internal diameter, to which were attached six glass tubes of te 
same diameter and all together fastened on a 2 by 4-in. scantling 
whose edges were well planed to “cut the water.”’ 


The hor izontal 


| 


L. 9p 


was 5 in. long, also of iron and supported by a stiff iron brace 
was nailed to the scantling. A double flange wheel on an 
haft clamped to the truss work of the gate served as a guide 


the seantling. 


results, which were obtained for one gate and only one 
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tube nor any other form of jet covered in experimental 
models. The contraction of the lower side of the jet 
is fully suppressed, since the floor of the gate opening 
extends 13 ft 6 in. upstream from the cushion block or 


ction, age belleved to be fair averase values under which they the gate sill and slopes down to the river bed a distance 


were obtained, except the last two velocity heads. 


Poot Elev. 354.78 Elev. 354.81, 
No explanation is given in the letter 355 
for the remark about the last two | ae were 
velocity heads. No other gate openings ™ T He 
in ‘ne dam were closed while the §, , _| 
> down discharge measurements were being * 
at the taken, and the pool level remained at ~ ,.. 
2 esti. the crest of the spillway, at a head of 9 = 
raised ft on the gates. The velocity data for 
gate No. 3 of the Fulton Dam are given ~ 
hanne!l in Table I. 350 
ls (On- In Table II are shown the values of c aa 
> canal as deduced from Table I by means of 24.75 17.25 109 36 0 2308272 
termi- the theoretical equation, Q = AY, Cross Section atatioes in Feet 
y dam where Q is the discharge in cu ft per ~~ ee — 
sing it sec; A is the area of the section; and 
te dam V equals V/2gh. 
greater The coefficient c, as found, follows 
and at the laws of discharge and gradually Fic. 2. Water Surrace ELevations or FLow Turoven Gate No. 3 
f these approaches a value of 0.62 for the Profile and Cross Sections for Full Gate Opening and a Head of 10.98 Ft 
' gates opening in a thin edged plate until the 
rection last two values are reached. At this point it suddenly of 1 ft. The sides of the jet are also fully suppressed 
f their drops to 0.56, but even this change should not be con- by the sides of the piers, and its upper surface is con- 
of the sidered as vitiating the value of the previous conclusion. trolled by the curvature of the skin plate of the gate 
on The last reading in Table I, that is, 8 ft on rack, was TABLE III. THEORETICAL AND ACTUAL VELOCITIES COMPARED 
t prac taken as turbulence began to show immediately below 
nl 4 Gate ACTUAL 
the gate, when the velocity of entrance was high and 
- es, 2Qeh* Tu 
TaBLe II. CALCULATIONS FROM TABLE I FOR THE VALUE OF ¢ 
fe Herocnt atCeN- VeLociry CozF- 22 6 20 8 92 0 
exper- TRAVEL oF OPENING TER OF Q = AV 20 0 90 5 
in part on Rack OpenING In Ft In Cu Ft ¢, oF 18 4 85 5 
P In Ft In Ft In Sq Ft In Ft per Sec per Sec Openinc* 4.46 fs ng 20 9 16.8 80.3 
d that 1 0.77 20.53 8.615 238 475 
e basis 2 1.38 36.80 8.31 23.1 850 0.73 - (9. t) minus 1/2 the gate opening 
3 2.10 56.00 7.95 22.6 1270 0.70 
d that ‘ 2 85 7308 #7575 £221 1690 O71 itself. The form of the upper surface of the jet varies 
5 3.65 97.31 7.175 2.5 2,090 0.68 from an orifice having an entrance angle of about 44 
? \ _ deg with the horizontal, for the smallest gate opening, 
8 6.29 167. 69 5.755 19.3 3,235 0.56 to about 65 deg for the 8-ft opening, measured on the 
(Fig. | "ts obtained by dividing Q, in the last column of Table I, by Q= AV, rack. In considering the physical conditions previously 
above. The computations are made by slide rule. 
described, it is seen that the contraction of the jet is 
the water surface immediately above the gate was drawn fully suppressed on three sides and partially suppressed 
tie down to such a point that air was carried under the gate. on the top by the shape of the entrance. 
Qo. From the design of the gates and their openings, it is From the meager data at hand, an effort has been 
— seen that the issuing jet is neither that from a short made to compute discharges and compare them with the 
360 
620 
200 
25 
650 
604(? 
300(? 
pacity, 
judg- 
My 
| 
in 
of the 
antling 
rizonta! 


Mopet or Turovcn Gate No. 1 From Upstream (Lert) AND DowNnsTREAM (RiGcHT), AT A Heap or 10.98 Fr 
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actual discharge through a fully opened gate. In Table 
III is given a comparison of the velocities found by the 
Pitot readings shown in Table I with the theoretical 
velocities, V = VV 2gh, of the partial gate openings, ex- 
cluding the last two readings for reasons already given. 
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Vou. 3, No.7 
some value between 2.63 and 3.08. The value of C : >, 
the Tainter gate opening here under discussion must 

left to the judgment of the individual engineer. 
Solving the equation, Q = CLH™®, for a 9-ft head. it 
is found that the volume of flow is 1,766 cu ft per sec, 
by taking C as equal to 2.63 and with 


of Gate Recess 26° 


allowance for full end contractions: or 


355 _ 7 


“ 2,002 cu ft per sec, by taking C as equal 
to 2.78, and without allowance for end 


contractions. Since these contractions 


in Feet 


are not complete, because of the rounded 
pier ends, and since they are not entirely 


suppressed, as shown by the cross sec- 
tion, it is fair to assume one-half of the 


Elevation 


Face \ot Prer 


full end contractions. The results are 


1,830 and 1,934 cu ft persec. Fora head 


349 26.75 


of 10.98 ft, the same argument (one-half 
the full end contractions) gives 2,447 and 


29.65 2 20 15 10 


L. Profile Stations in Feet 
Center Line of Pier 
Floor of Gate Recess Elev. 343.80~, 


2,586 cu ft per sec. It should be noted 
that during the taking of measurements 


Fic. 3. 


As the full gate opening is approached, the results of 
the computations become more extravagant when com- 
pared with values determined by the orifice discharge 
formula. At full gate opening, Francis’s formula, 
based on experiments in ‘‘a smooth rectangular channel, 
with section about 10 ft broad and 8 ft deep and a ve- 
locity of 4 ft per sec," must be abandoned in favor of the 
flat crested weir formula because the velocity of 4 ft 
per sec is too low for comparison. 

In attempting to reconcile the flow through a gate 
with the experimental data for flat crested weirs it must 
be remembered that the experiments on which the for- 
mula is based were made under heads much less than 
those at the Fulton Dam. In fact, many experiments 
have been made with heads of less than 1 ft and few with 
heads as great as 5 ft. 

On page 110 of Paper No. 150 of the U.S. Geological 
Survey, “Water Supply and Irrigation,’’ by Robert E. 
Horton, M. Am. Soc. C.E., the coefficient C, in the for- 
mula Q = CLH** is given as 3.087. In “series 43’’ on 
the preceding pages, a value for C of 2.63 for a head of 1.2 
ft is found. It is stated that the larger coefficients give 
a discharge ‘‘which is maximum for the conditions.” 


Therefore, if the computation for discharge is based on 
the broad crested weir formula, C should be taken to have 


Cross Sections oF Water Surrace THrovucn Gate No. 3 
With Full Gate Opening and a Head of 10.98 Ft. 


YA through gate opening No. 3, the other 
gates were closed. From an examination 
of Fig. 2 it is believed that the flow over 
the dam, at a depth of 1.98 ft, influenced 
the flow through the gate, the velocity of 

approach causing the draw-down shown on the dam 

side, that is, on the left side of the cross section. This 
effect did not exist while the measurements by pitot tube 
were being taken. 

In building up the equation for flow over broad crested 
weirs, in Mr. Horton’s paper, to which reference has been 
made, the velocity head is shown as the difference be- 
tween the crest of the dam and pool level and the crest 
of the dam and the surface of flow after it has become 
parallel, or practically so, to the crest. At the Fulton 
Dam the water surface never became parallel to the floor 
of the gate recess before being discharged on to the flat 
rock surface of the river bed. Moreover, there is nothing 
in Paper No. 150 to show that turbulence existed during 
the experiments on which the equations are founded. 
That turbulence did exist within the gate recess at the 
Fulton Dam is amply proved by the cross section and 
profile shown in Figs. 2 and 3. 

My appreciation is extended to H. M. Cox and E 
Mercer Weiskotten, who assisted in the original work and 
to whom I am indebted for data in preparing this article. 
I am also indebted to Dwight B. La Du, M. Am. Soc. 
C.E., and to the late Frank M. Williams, M. Am. Soc. 
C.E., former State Engineers of New York, for infor- 
mation from which the drawings were prepared. 


Dams at Futon, N.Y. 
Flow Conditions on June 15, 1922, at the 
Above: Upper Dam 
Lower Dam and Poo 


At Left: 
Upper Dam, Shown in Fig. 1. 
in Background, Above Bridge; 
in Foreground. 


Photographs Courtesy of Ralph D. Hayes, Assoc. M. Am. © 
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Flow and Percolation Studied Abroad 


Current Experiments at the Hydraulic Institute of the Technical University of Berlin 


serbaulaboratorien Europas, by 

de Thierry and Matschoss in 
\926, and its translation and ampli- 
fication, Hydraulic Laboratory Prac- 
tice, by the late John R. Freeman, 
Hon. M. Am. Soc. C.E., in 1929, 
great progress both in equipment 
and technic has been made by nearly 
all the European laboratories. At 
the Institut fir Wasserbau of the 
lechnical University of Berlin, at 
Charlottenburg, whose current ex- 
periments are the subject of this 
brief description, 13 bulletins have 
been published on subjects ranging 
irom the hydraulic jump to the de- 


the publication of Was- 


velopment of an electric field to serve as a fish screen for 


intake works. 


At present six separate researches are in progress under 
the leadership of Dr. Ing. Adolf Ludin, who took over the 
direction of the Charlottenburg laboratory in 1925. Of 
these, one is concerned with the distribution of pressure 
and percolation of water under weirs or dams protected 
by cut-off walls extending into the foundation soil; an- 
other is an investigation of the towing or dragging force 
exerted against the walls of a pipe line by flowing water; 
a third is a thorough study of the pressure and velocities 


at sharp-edged weirs set at 
different angles from the verti- 
cal; and three others concern 
the fields of irrigation and agri- 
cultural engineering and deal 
with soils and percolation. 


PERCOLATION UNDER DAMS 


In the past the effect of a cut- 
off wall on the seepage of water 
under dams and weirs has been 
the subject of some investigation, 
and very valuable experimental 
data have been obtained. The 
exhaustive research now being 
conducted by M. T. Ahmad as 
his doctor's thesis is an attempt 
to confirm the existence of a 
general law or of an analogy 
that will enable the prediction 


with considerable accuracy of 
upliit pressures in any given 
loundation material. The major 
part of the investigation con- 
Sists 


{ measuring pressures at 
é points in the saturated mate- 
nal beneath the skeleton model 
Ol a dam 

\ box, approximately 10 ft 
igh, 26 ft long, and 2 ft 3 in. 
vas built of wood and 


By Donavp P. Barnes 
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NE of the aims of the Freeman 

Scholars of the Society is to bring 
back news to American engineers of what 
European engineers are doing in the field 
of hydraulics. In this article Mr. 
Barnes describes several elaborate experi- 
ments now under way at the Hydraulic 
Institute in Charlottenburg that may 
prove useful in throwing light on difficult 
problems. He explains the equipment 
and procedure being used in the study 
of seepage and uplift under dams, the 
dragging force exerted against the in- 
terior walls of a pipe line by flowing 
water, and the movement of water through 
soils under various conditions. 


The test program 


7.9, 23.6, and 39.4 


Overflow. 


LABORATORY SETTING OF TESTS ON HYDRAULIC 
“DrRacG” IN PIPES 
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lined with galvanized sheet metal 
to ensure against leakage. It was 
filled to a depth of 5 ft 9 in. with 
coarse sand having grains about 2 
mm in size. This sand constitutes 
the foundation on which rests the 
steel plate representing the bottom 
of the dam (Fig. 1). Two vertical 
steel plates form the upstream and 
downstream cut-off walls, and a 
third, projecting upward, forms the 
dam itself. The plates are care- 
fully sealed to each other and to 
the metal lining of the box with a 
packing of lead wool and a coat of 
a hot bituminous mixture. The 
two cut-off plates are unbolted, 


raised or lowered, and resealed as the experiment requires. 


calls for observation of the pressures 


registered by each of the piezometer tubes at least once 
for every practicable combination of cut-off wall depths 
and difference between reservoir and tailwater elevations. 
The cut-off walls are placed at depths below the ground 
surface of zero, 5.9, 21.7, 37.4, and 53.1 in.; 
stream water surface 


the up- 
is maintained at elevations of 
in. above the surface of the sand; 


and the downstream water surface is kept at elevations 
of 1.8, 13.0, and 24.8 in. above the sand. 


This procedure 
requires a series of 136 sets of 
readings, for each of which the 
flow of water through the sand 
must reach equilibrium. Con- 
stant reservoir and tailwater 
heads are secured through the 
use of twosiphons 2 in. in diame- 
ter, with adjustable discharge 
elevations. A uniform inflow of 
water is assured through the use 
of a surge pipe, which damps out 
minor pressure fluctuations in 
the city water mains and per- 
mits the escape of entrained 
air. To provide control of the 
quantity of water passing 
through the apparatus, a tri- 
angular weir is used at the dis- 
charge end. The inflow can be 
measured with a venturi meter, 
and the discharge of the siphons 
can be measured by timing the 
flow into a small container, so 
that a check against equilib- 
rium, leakage, and accuracy of 
weir measurements is obtainable. 

Contours of pressure are being 
plotted for each of the condi- 
tions studied. Those already 
completed verify the accuracy 
of the work and give promise of 


4 
é 
A 
= 


39° 


some new and valuable conceptions regarding ground- 
water action. 

As supplementary to the work on water pressures, an 
experiment is being carried out to determine the proper- 
ties of stream lines and one to 
determine the nature of an elec- 
tric field about an obstacle of 
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in the free end. Since the partitions may not touch the 
suspended pipe at any point, there is a flow of water 
from the upstream to the downstream compartments 
through the small peripheral clearances of roughly 
‘/,in. The flow is maintained 
by a separate 2-in. supply pipe 
connected to the upper compart- 


proportions exactly similar to 
those of the dam cut-off walls. 
If it should appear either that 
the stream lines are similar to 
the contours of pressure under 
the dam or that the potential 
drop in an electric field corre- 
sponds to the pressure drop un- 
der the dam, an analogy will 
have been developed that should 
be capable of extensive applica 
tion to dam design. 


DRAGGING FORCE IN PIPES 


The study of the “drag’’ in 
pipes being conducted by Pro- 
fessor Ludin represents a new 
approach to the experimental 
determination of head losses. 
Briefly, the apparatus used (Fig. 
2) consists of a piece of asbestos 
cement pipe 13 ft long and 7.8 
in. in diameter, suspended, in 
the form of a ballistic pendulum, 
as a continuation of a longer 
reach of straight pipe. The 
suspended section is connected 
directly to specially constructed 
scales so that the horizontal force of the water in the 
direction of flow may be accurately measured. A clear- 
ance of about a quarter of an inch at the free ends of the 
pipe permits the necessary freedom of movement. 
Readings are being taken on flows varying approxi- 
mately from 0.12 to 1.42 cu ft per sec, or at velocities 
of 1.20 to 13.93 ft per sec. 

An interesting feature of the apparatus is that it pro- 
vides against discharge at the open joints. The en- 
tire free length of pipe is submerged in a small tank about 
19 in. deep, 14 ft long, and 19 in. wide. Between the two 
pipe joints are seven partitions dividing the tank into 
eight compartments. In the first and last of these 
the water levels are kept at exactly the heights required 
to hold the internal water pressures of the conduit in 
equilibrium. The internal water pressure at the open 
joint itself is assumed to be the average of the pressures 
shown by two manometers, one in the fixed, and one 
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| 
> 
| 
Vv 
Fic. | APPARATUS FOR STUDYING PERCOLATION AND PRESSURES 


Unper Dams wits Cut-Orr WALLS 


INTERIOR VIEW OF THE LABORATORY 
Technical University of Berlin, at Charlottenburg 


ment, and by a 2-in. siphon with 
an adjustable discharge eleva. 
tion at the lower compartment. 
This apparatus can be seen in 
a photograph. 

The water supply is obtained 
from a constant-head reservoir. 
which is part of the permanent 
equipment. A gate valve at 
the head of the cement pipe line 
is used to vary the flow, and a 
venturi meter behind this pro- 
vides for the velocity measure- 
ments. Immediately outside 
the submerging tank and 19.7 
in. both upstream and down- 
stream are piezometer tubes 
which, together with a pair at 
the extreme ends of the long 
pipe line, constitute the contro] 
and check on velocity and head 
losses. Most of the runs have 
already been completed, and 
the method appears to be prac- 
ticable. 

The purposes of the research 
on sharp-edged weirs are to 
make an exact determination 
of the discharge. coefficients at angles of inclination 
varying from 36 deg from the vertical upstream to almost 
90 deg from the vertical downstream, and to explore 
the behavior of the stream lines in the immediate ap- 
proach and at the nappe. A brass weir plate has been 
installed in a channel 19.7 in. wide and 13 ft long in 
such a way that its lower edge lies accurately in the plane 
of the channel bottom. At the end containing the weir, 
which is suppressed, the channel walls are of glass for a 
distance of 5 ft 9 in. In order that air may be freely 
admitted behind the crest, the channel floor 1s discon- 
tinuous at the weir so that the water falls freely into a 
second channel underneath the first. In a photograph 


— 


| 


BALLISTIC PENDULUM EQUIPMENT FOR MEASURING THE 
“Drac” In PIPES 


of the interior of the laboratory the upper channel may 
be seen being swung into position at the right. 

In order to establish the elevations of the water sur 
face, a point gage was mounted on brass rails above the 
channel. These rails, which provide for the movemett 
of the gage in a longitudinal direction, have been cat 
fully leveled by comparison with the still-water surface 
The discharges, which are varied between 0.030 ane 
1.060 cu ft per sec, are measured with a previously © 


| | 


N o. 3 35 N 0. 7 

uch the d triangular weir placed at the extreme end of the 
f water ow rchannel. Botha point gage and a sensitive record- 
‘tments - ,age ensure that the surface elevations at this weir are 
roughly rately determined. 


in the second phase of this 

riment, a short length of 

thread is attached to the 
nd of a metal rod and pro- 
ected into the current. The 
direction assumed by the thread 
under the influence of the cur- 
rent is determined by inclining 
the rod until an offset con- 
structed on it perpendicular to 
its length lies parallel to the 


ntained j 
ly pipe 
ym part- 
on with 

eleva- 
rtment. 
seen in 


al 


btained 
servoir, 


manent 
lve at thread. The angle from the 
ipe line vertical is then read on a cli- 


nometer attached to the upper 
end of the rod. Simultaneously 
with these observations, read- 
ings of a pitometer are taken at 
the same points as the directional 
measurements. This study is 
not being conducted for all in- 
clinations of the weir, but in 
each case enough points are 
taken at the nappe and a few 
inches upstream from it to se- 
cure a cross section through the 
stream lines and their velocities. 
One of the accompanying 
photographs shows a percolation 
box constructed by Professor 
Ludin, in which the directional 
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his pro- 
leasure- 
utside 
id 19.7 

down- 
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pair at 
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control 
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d, and 
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> a movement of water toward a 
ination drain or open cut may be observed and analyzed. The 
, alemost box is about 3 ft long by 1'/, ft high and 4 in. wide. It 
explore is filled with fine sand, to which water is admitted 
ate ap- through perforations distributed vertically at both ends. 
os been The drain is located at the center, near the bottom. 
long in The dye reservoir is just visible at the top of the pic- 
1e plane ture. To it are connected nine glass tubes, which are 
he weir. used somewhat after the manner of pipettes to control 
os for 2 the quantities of coloring admitted with the water. 
e freely The white stripes painted on the glass side of the box 
discon- emphasize the darker stains left by the dye in its 
ato 9 typical course toward the central drain. 
tograph PERMEABILITY OF SOILS STUDIED 
In an exhaustive series of investigations, Professor 
Vehler, Assistant Director of the Institut fiir Wasserbau, 
is determining the velocity of penetration, the discharge, 
and the capillary rise in sands and organic soils in v arying 
states of saturation. Three soils may be studied simul- 
taneously in the three sheet-metal boxes he is using in the 
is investigation, each of which is 2 ft square by 5 ft 10 in. 
wT high. At vertical intervals of about 10 in., piezometer 
7 tubes are placed in the centers of the samples and con- 
RING TH nected through the walls to manometers ranged outside 
the ooxes. The efflux from the drains, which are placed 
2 in. from the bottom of the boxes, is caught in small 
el may containers and measured at appropriate intervals. 
| Each soil is tested in three ways. First, a light “rain” 
ter sur - ‘rom U.S to 4.1 in. is allowed to fall on the surface, and 
ove the ‘he time required for the moisture to reach the drain and 
yvement Uc ischarged through it is carefully observed. Tem- 
pn care perature has been found to be an important factor. A 
surface. ise ol a few degrees in the daily average has caused the 
135 and pse between the “rain’’ and the discharge to be 


ned from weeks to days. In addition, pressures 


slv cali- 


ILLUSTRATING THE MOVEMENT oF GROUND 
WaTER TOWARD A DRAIN 
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developed at the two lowest piezometers are measured. 

Water is next forced in at the bottom until it appears 
at the surface and reaches a stipulated depth of from 
1.2 to 5.5in. This is done to ensure the expulsion of air 
and consequent uniform satura- 
tion. Water is then supplied at 
the top, the depth of water on 
the soil being held constant, 
while the discharge and pressure 
distribution throughout are 
measured. Finally, the water 
surface is allowed to drop 
through the material until no 
further discharge is observed. 
During this last stage, which 
in some instances has required 
longer than a month, all manome- 
ters are periodically checked. 
Interesting results have already 
been noted, showing suctions of 
as much as 12.3 in. (measured 
on the manometer) caused by 
capillary action. Asa check on 
the results, and in order to 
make the progress of the water 
visible, glass tubes 1.2 in. in 
diameter have been filled with 
similar soils and treated in the 
same way and at the same time 
as the cubes in the metal boxes. 

A parallel investigation is 
being conducted on samples in a 
glass tube 2.0 in. in diameter 
and 4 ft 5 in. long. This tube 
is equipped with six piezometer 
outlets, by means of which studies similar to those 
made in the larger containers are conducted with the 
added advantage of visibility. In addition, this appa- 
ratus is being used to investigate the effects of capil- 
lary movement from sub-irrigaticn as simulated by the 
immersion of the bottom of the tube in water, and the 
gravitational and capillary movement of water from the 
surface. 

A separate experiment is being conducted to investi- 
gate the permeability of small cubical samples of soil in 
an undisturbed state, in directions parallel as well as 
perpendicular to the surface. The earth to be tested is 
cut into 6-in. cubes, which are placed in sheet-metal 
boxes slightly larger than the cubes. The cubes are 
laid either with the original surface up, as in nature, or on 
edge. The clearance around the soil is then filled with 
paraffin and a known quantity of water is poured over 
the top. The amount that seeps through holes in the 
bottoms of the boxes into small measuring cans is re- 
corded hourly or daily until the flow stops. When the 
study is completed a comparison will have been made 
between the horizontal and vertical permeability of 16 
types of soils. 

In addition to these percolation studies, Professors 
Ludin and Oehler are conducting a series of analyses to 
determine the grain sizes of soils. One of these studies 
involves the investigation of an apparatus using cen- 
trifugal force for the precipitation of soil particles in 
solution. 

The results of all these researches will probably be 
available in German by the end of thissummer. Other 
experiments of great interest to hydraulic engineers are 
already being contemplated. It is to be hoped that the 
results of all of them will sooner or later be available to 
engineers in the United States. 


| 
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ENGINEERS’ NOTEBOOK 


From everyday experience engineers gather a store of knowledge on which they depend for growth as in- 
This department, designed to contain practical or ingenious suggestions 
from engineers both young and old, should prove helpful in the solution of many troublesome problems. 


dividuals and as a profession. 


New Pivots and Bearings for 
Small Current Meters 
By R. L. 


ATKINSON 


Diviston or Frecp Equipment, U.S. Georocicat 
Survey, Wasninoton, D.C. 
OR many years the U.S. Geological Survey has 


been experimenting to find a steel alloy that would 
retain its shape and hardness in the pivots and pivot 
bearings of the small Price current meter (Fig. 1), the 
standard current meter of the Survey. Since the pivot 
and its bearing play a very important part in the opera- 
tion of the meter, great care must be exercised in harden- 
ing and tempering the bearing surfaces. In the past 
the point of the pivot was ground to a radius of 0.005 
the meter was rated by the U.S. Bureau of 

It was usual to have a point radius of 0.01 
in. on completion of such rating. Examination of meters 
that had seen considerable service in the field showed 
that this radius increased, owing to wear under average 
working conditions, to as much as 0.03 in. Spin tests 
in air with the pivot in this condition have shown an 
apparent decrease in sensitivity of more than SO per cent. 
The spin test consists in bringing the meter cups to a 
constant speed in the draft from an electric fan. Then 
the fan is shut off and the length of time required for 
the cups to cease revolving is recorded. A standard 
meter, well adjusted, will spin slightly over three minutes. 

With the new steel alloys it has been found possible 
to grind the point of the pivot to an initial radius of 
0.01 in., which changes but little with extended field 
use. The sensitiveness of the meter has also been in- 
creased, for repeat ratings have been found to be quite 
consistent with the original one. 

Before starting the production of these parts, the U.S. 
Geological Survey made a quantitative study of the 
nature of the wear of the bearing surfaces. The variable 
factors in this study were the choice and design of 
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materials, the conditions under which the pivot and its 
bearing were operated, and the element of time. The 
conditions of field operation could be closely approxi 
mated in the laboratory, but the time factor presented 
difficulties. The method finally evolved was to place 
on the pivot a heavy circular metal disk, the equivalent 
of a load of 90 tons per sq in. on the bearing surfaces, 
or 106 times the normal load. The pivot was then 
allowed to spin in its bearing, which was immersed in 
water, for 46 hr. At frequent intervals the pivot and 
bearing were removed, placed in a meter (the same one 
was used throughout the test), and subjected to spin 
tests under strictly comparable conditions. This pro 
cedure corresponded to thousands of hours of usage 
under normal field conditions, and was found to serve 
three useful purposes, as follows: 

1. It demonstrated that a newly ground pivot will 
wear rapidly at first, the rate decreasing with use until 
practically no wear is apparent, as shown in Fig. 2 
Therefore the pivot should not be given too sharp a 
point, except possibly for measuring sluggish streams 
that are free of silt. 

2. The useful life of pivots and their bearings was 
indicated in a short period of time. 

3. It provided a quick and dependable method for 
comparative studies of different types of steel and made 
it possible to find the optimum degree of hardness and 
brittleness for pivots and their seats 

‘he materials and elements of design finally adopted 
were decided upon largely from the results obtained 
by these ultra-severe tests. A steel alloy, designated 
A-Metal, containing the following elements, has proved 
the best suited for the making of pivots and their bear 
ings: 0.95 per cent carbon, 0.275 silicon, 1.07 manga 
nese, 0.54 chromium, 0.16 vanadi::m, and 0.64 tungsten 

The heat treating is done in a gas furnace, where the 
pivot is brought slowly to a temperature of 1,450 F, 
at which it is allowed to soak. It is then quenched in 
oil for 0.1875 in. from the point. This gives a Rockwell 
hardness of C-58 within 0.125 in. of the point. Next 
the pivot is reground to eliminate any warping that 
may have taken place during the heating operation 
Great care must be taken in grinding and polishing the 
point to reduce the heat of friction to a minimum 
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ot orwise the bearing surface, approximately 0.010 in., 
mi. it become annealed. 
he pivot bearing or seat, 0.3125 by 0.3125 im., is 
injied to a diameter of 0.201 in. and a depth of 0.1875 
(he bottom of this seat, after hardening, is ground 


to a diameter of 0.205 in., an angle of 105 deg at the 
' Decrease in Length of Pivot 
0.005 
\ - Test in Seconds 
x) | ¢ Spin Test in 
= 
3 
‘ 2 increase in Width of Bearing 
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Resutts or Test Run ror 46 Hr (414,000 Revotvutions) 
Pivot of A-Metal, of C-58 Hardness, and a Radius of 0.005 In.; 
Bearing of A-Metal, of C-61 Hardness. Pivot and Bearing Were 
Inspected and Measured Every Hour During Test 


bottom, and a radius of 0.025 in. at the apex. In heat 
treating, the pivot seat is heated slowly to 1,575 F and 
allowed to soak until the whole bearing has a uniform 
temperature. The tongs used to remove the seat from 
the furnace are heated to the same temperature so as to 
prevent cooling of the bearing between furnace and 
juench bath. When the seat is quenched in oil, care is 
taken to hold it upright lest the liquid fail to reach the 
bearing surface. The quench bath is immersed in a tank 
of running water so that its temperature remains low. 
After removal from the bath the parts are tested for 
hardness. Any seats having a Rockwell hardness under 
C-60 are rejected. The accepted seats are then placed 
in the lapping machine, where the final polishing is done. 

Like the pivot, the bearing is given a glass-smooth 
finish, and the heat from friction is reduced to a mini- 
mum. The sides as well as the apex of the pivot seat 
are polished, because at high velocity the bearing as- 
sembly is lifted off the pivot but the sides of the bearing 
remain in contact with the sides of the pivot. The pivot 
bearing then acts as a simple cylindrical bearing. In 
every lot of bearings several are broken in half so that a 
fardness reading can be taken just above the apex of 
the bearing surface. This reading must be the same as 
that on the outside surface. 

Experiments were also made with case-hardened 


pivots and bearings, that is, those hardened by cyanide 
compounds or nitride. Three objections to case-harden- 
ing were found. First, there is the mechanical difficulty 
ol protecting from the effects of the process the threads 
anc surface where the set-screw bears. Such sur- 
ices must be covered with clay, a slow and costly 
Ope n, which at best is not dependable. Second, 


Ast lening, like any other hardening process, causes 
dis n, but grinding cannot be resorted to because 
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it removes the hardened surfaces. Third, either this 
original grinding, to remedy distortion, or the subse- 
quent grinding by silt-laden water, will remove the 
hardened surfaces. When wear has penetrated to the 
base metal, the least shock will cause a case-hardened 
surface to crack or flake off. In shaking the water out 
of a meter it will often be swung up and down, and 
even this movement will cause flaking. The bearing 
surface is so small that a very slight fracture will slow 
up the meter. The pivot bearing is unlike a ball bearing 
or cylindrical bearing in which the bearing surfaces 
constantly change. For these reasons, case-hardening 
was rejected as impracticable. 

For the pivots and pivot bearings of these Price 
meters, I have recently utilized the steel alloys for which 
the formula has been given, after proper hardening, as 
here described. As a result there has been a distinct 
increase in the length of service of meters, and their 
ratings for low velocities have improved. Extended 
laboratory tests have shown that the frictional resistance 
in the meters has been decreased to such an extent that 
the spin test in air shows very consistent results, even 
after long use. 


The Reynolds Number 


By Rostns FLEMING 


Consuttinc Encrneer, New York, N.Y. 


N their monographs, ‘““Wind Stresses on Structures’ 

(Scientific Paper No. 523 of the U.S. Bureau of 
Standards) and ‘““Wind Pressure on a Model of a Mill 
Building’ (Research Paper No. 301 of the U.S. Bureau 
of Standards), Hugh L. Dryden and George C. Hill refer 
to the Reynolds number. It is mentioned in many books 
on physics and usually in books on hydraulics. Stanley 
Dunkerley, who succeeded Reynolds in a professorship, 
entitles a chapter of his Hydraulics, ‘Professor Osborne 
Reynolds’ Researches.’ Also the Reynolds number is 
given a prominent place in books on aerodynamics. 
However, it seems to be but little known to structural 
engineers and is not mentioned in books on structural 
engineering. An explanation of it therefore may not 
be out of place. 

Osborne Reynolds (1842-1912), a noted English 
physicist of the last century, was Professor of Civil 
Engineering at Owens College, Manchester, for nearly 
forty years. In the announcement of his death, Engi- 
neering (London) for February 23, 1912, says, ‘‘On the 
scientific side of engineering he occupies a very high posi- 
tion and, like Rankine, he suffered from an indisposition 
to make his researches easily intelligible to practical 
men.’ Of his many scientific papers, the one by which 
he is best known is “An Experimental Investigation of 
the Circumstances Which Determine Whether the Mo- 
tions of Water Shall Be Direct or Sinuous, and of the 
Law of Resistance in Parallel Channels,’’ published in the 
Philosophical Transactions of the Royal Society, Vol. 174, 
1883; also in Vol. 2, pages 51-105, of Reynolds’ Papers 
on Mechanical and Physical Subjects. 

The theory of hydrodynamics did not explain, among 
other things, why the resistance to the flow of water in 
tubes of small diameter was proportional to the first 
power of the velocity, while in large tubes and pipes it 
varied nearly as the second power. Reynolds set about 
investigating this phenomenon, with far-reaching results 
affecting fields undreamed of in his day. By introducing 
colored filaments into water flowing through glass tubes, 
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he showed that at low velocities the flow was in straight 
lines parallel to the tube axis, while at higher velocities 
it was turbulent and full of eddies. The point at which 
one type of flow changes into the other he called the 
“critical velocity.’’ He found both a “low” and a “‘high”’ 
critical point. For velocities below the low critical point 
the loss of head was proportional to the first power of the 
velocity; for velocities above the high critical point this 
loss was nearly proportional to the square of the velocity, 
depending somewhat on the frictional resistance of the 
internal surface of the pipe. 

Reynolds showed that the variables affecting the flow 
of a fluid in a cylindrical tube are measured by a ratio 
that is a pure number, that is, % in which V is mean 
velocity of flow; D, diameter of the tube; p, density of 
the fluid; and yu, its viscosity. As p and uw are both 
properties of the fluid, it is convenient to denote the 


ratio - by a single term, 7, known as the kinematic 
p 


viscosity. To make the expression more general, D is 


replaced by L, the linear dimension normal to the direction 
4 


of flow, or the ratio becomes —-. The expression — is 
n 


called the Reynolds number. It is the ratio of the forces 
of inertia to the forces of viscosity. The forces of in- 
ertia are increased proportionally to L*V*p, and the 
forces of viscosity proportionally tol Vy. If they both 
increase in the same ratio, L*V*p equals LVy, and 
Different 
LVu 
combinations of scale, velocity, and fluid give the same 
coefficient if the Reynolds number is the same. 

As aptly stated by Max M. Munk in his recent book, 
Fundamentals of Fluid Dynamics for Aircraft Designers, 
“A single Reynolds number standing alone, together with 
the definition of the characteristic velocity and length, 
is only an identification number, not much more than 
the street number of a house.’’ The Reynolds parame- 
ter is a more appropriate name. 

Velocities of fluids occurring in common practice are 
usually turbulent and far above the critical point. How- 
ever, the flow of oil through pipe lines is non-turbulent, 
owing to the viscosity of the oil. 


LI 
equals —— and remains constant. 


APPLICATION TO MODEL EXPERIMENTATION 


It should be noted that in applying data drawn from 
experiments with a model to its prototype, the two should 
have both dimensional homogeneity and dynamic simi- 
larity. In using models to investigate friction as it 
affects the flow of fluids in pipes, the model will exactly 
represent its prototype if both have the same Reynolds 
number and exactly similar internal surfaces. For ex- 
ample, if the water in a model is at the same temperature 
as in the full-sized construction, and if the model is one- 
tenth the size of the prototype, then the velocity in the 
model must be ten times that in the full-sized pipe if the 
result is to be correct. 

If the only physical factor involved is the weight of 
the fluid (viscosity or friction ignored and only the forces 
of inertia considered) and if the scale of the model is 


l 
~ for dynamic similarity (the same pressure per square 


l 
foot) the speed of the model must be ae 
Thus if water is flowing at 10 ft per sec in the 


| 
——= in the model. 
10 Vn 


type. 


prototype, the speed must be 
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The viscosity, 4, of gases is much smaller than that 
of liquids but it is not always negligible. The coc iii- 
cient of the kinematic viscosity of air is usually gi en 
in the centimeter-gram-second system, but it may be 
expressed in any other system. Assuming it to be 
0.000161 ft* per sec, the Reynolds number is equal to the 
product of the wind speed, V, in miles per hour, by the 
length (normal to direction of wind) of the body, Z, in 
feet, by the constant 9,110. 

The resistance offered by the viscosity of air is based 
on experimental data. A model of the body is placed 
in a wind tunnel and subjected to varying velocities, 
This has been done to a great extent in the endeavor to 
solve problems of flight. It is found by experiment 
that aerodynamic forces vary only approximately as the 
square of the speed. This variation is known as the 
‘scale effect."’ It cannot always be ignored. 

To eliminate scale effect, model and body should have 
the same Reynolds number. It is usually impracticable 
to make the speed vary inversely as the scale of the linear 
dimension. Owing to its density, the kinematic vis- 


cosity, F or n, of water is about one-twelfth that of air. 


If it were practicable to conduct experiments in water 
instead of in air the scale of the model could be 1:12. 
or a full-sized model could be run at one-twelfth the 
speed. However, the value of 7 can be reduced by the 
use of compressed air in the tunnel. 

At Langley Field, Va., the variable density wind tun- 
nel of the National Advisory Committee for Aeronautics 
can be operated with a pressure of 20 atmospheres 
The tunnel motor is 250 hp. The scale of Z can thus 
be reduced twenty-fold, or tests can be made on a ' 
scale model at one-half the speed. The resultant mode! 
pressure is 20(1/2)*, five times the actual pressure. 

In his book, Aerodynamics, Edward P. Warner states 
“The only completely and finally satisfactory means oj 
determining scale effect is a direct comparison between 
a model test and a free flight measurement on the full 
sized machine. Where that is impossible, the next best 
thing is a wind tunnel test at a very high Reynolds 
number, the higher, the better.”’ 

A wind tunnel has now been built in which an average 
full-sized machine can be tested. The giant wind tunnel 
at Langley Field, Va., of the National Advisory Com 
mittee for Aeronautics, costing over a million dollars, 
was dedicated on May 27, 1931. Designed to accom- 
modate spans of 45 to 60 ft, it is 60 by 30 ft at the throat 

As far as most buildings are concerned, the Reynolds 
number is largely academic. At the velocity of wind 
for which they are designed, the tangential forces due to 
viscosity are negligible. According to Dryden and Hill 
bodies with flat surfaces and sharp edges show no scale 
effect, or small scale effects. The velocity pressure on 
any side of a building from a wind normal to the surfac« 


is Py = ; pA V?, in which A is the area of the surface. 


The total pressure may be written P = K (3 pVA* ) i 


which K is a constant, or coefficient, depending for its 
value on the shape of the building and its “attitude, tha! 
is, the inclination of its side with respect to the direction 
of the wind. In ‘Wind Pressures on Structures,” Dry 
den and Hill state: ‘‘For spheres and cylinders tx 
variation is very great, and certain critical regions 
Reynolds number occur in which the coefficient decreases 
very rapidly. In these cases it is difficult to predict he 
average pressure on the full-scale structure from the 


model.”’ 
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OUR READERS SAY— 


In Comment on Papers, Society Affairs, and Related Professional Interests 


Bridge Portal Can Support Load 
Without Top Chord 


Dear Sir: The discussion of “Portal Effect on Top-Chord 
Stresses," by B. J. Lambert, in the June issue, is welcome. The 
portal serves as a rigid frame with a horizontal force acting on it at 
‘he top panel point. Its reactions are in the plane of the portal. 
When the portal is in an inclined position, as it is in Mr. Lambert's 
Fig. | (a), these reactions are resisted by component forces con- 
isting of vertical shoe reactions and horizontal stresses in the 
ottom chords. 

When the portal is in a vertical position, the portal reactions go 
lirectly to the truss shoes without stressing the bottom chords. 
From the analogy of the rigid frame it is evident that the portal 
will support its load without the assistance of the top chord. 


Haro_p D. Hussey, Assoc. M. Am. Soc. C.E. 
Designing Engineer, American 
Bridge Company 
Vew York, N.Y. 


lune 7, 1933 


Author Comments on Stirrups 
and Deflections 


To tHE Eprror: The comments received on my papers, ‘‘De- 
flection in Reinforced Concrete Beams”’ and “‘Stirrups for Rein- 
forced Concrete Beams,” published in the October 1932 and 
January 1933 issues, respectively, are appreciated. 

In reply to Mr. Bertin’s letter, in the March number, I purposely 
restricted the application of the method for the design and spacing 

f stirrups to the simplest kinds of loads and beams in order to em- 
phasize a principle or method of attack, unencumbered by in- 
volved and complicated loads or restrained end conditions. For 
such principle or methocl, when once understood, can be readily 


to thank him for calling attention to the typographical errors. 

With reference to Mr. Hanson's letter, also in the March num- 
ber—the deflection formula is a rational one, but unfortunately I 
had to make the same assumptions in its derivation that have been 
made in the derivation of the standard formulas for reinforced 
concrete. The formula that has been developed gives the correct 
value for the deflection of a reinforced concrete beam only when 
the value used for steel stress is the actual stress developed in the 
steel. 

The true stress in the steel cannot be computed by the formula 
i= tH for this gives, for the accepted design stresses, a 
theoretical value for f, that is from 80 to 100 per cent larger than its 
actual value as determined by strain measurements. The actual 


, when K ranges from 


d 
0.5 to 0.75. The errors involved are clearly indicated in the ac- 
companying diagrams, Figs. 1 and 2. The effect of repeated ap- 
plications of load is to increase the value of K in proportion as the 
tensile forces in the concrete are reduced by the cracking of the 
concrete on the tension side of the beam. 


KM 
value of f, is given by the quantity Aj 


It is agreed, as Mr. Stone states in the March issue, that in gen- 
eral the published methods for the proportioning and spacing ot 
stirrups are too cumbersome for practical use, and this is the pri- 
mary reason why I presented in some detail a direct and simplified 
spacing method—one that can be used without approximations 
or interpolations. It is true that the material is not all new, but 
it is improper to state that the tables and other material given 
in Concrete and Reinforced Concrete by Taylor and Thompson, and 
in the Handbook of Reinforced Concrete Building Construction, are 
similar to the one given in my article. The table in Taylor and 
Thompson’s book assumes that one-third of the shear is carried by 
the concrete and two-thirds by the stirrups, an assumption that 
has been discarded in modern specifications. The method given 
in the Handbook of Reinforced Concrete Building Design is a graph- 
ical solution but lacks the directness and simplicity desired for a 
practical method. 

I do not know of any extensive series of tests which would tend 
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_l. THEORETICAL AND OBSERVED DEFLECTIONS 
FOR CONCRETE BEAMS 


applied by any designer to the types of loads and beams enumerated 
by Mr. Bertin 

ference to the treatment of Case 2, as Mr. Bertin notes, 

mum values given for the end and center shears that occur 

ving loads cannot occur simultaneously at these two 

Nevertheless, the method of treatment as outlined is both 

ind simple, and the slight error that has been made in 

nption is on the conservative side. Without some 

imption, the problem cannot be readily solved. I wish 
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Stee! Stress in Pounds per Square inch 


Fic. 2. THEORETICAL AND ACTUAL STEEL STRESSES 


to support the sweeping statement made by Mr. Stone that tests 
have demonstrated the ineffectiveness of vertical stirrups; the 
fact is that vertical stirrups are effective as web reinforcement. 


DonaLp M. BurmisTer, Assoc. M. Am. Soc. C.E. 
Instructor in Civil Engineering 
Columbia University 
New York, N.Y. 
May 26, 1933 
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Defining a Navigable Waterway 


The article by General Pillsbury, in the March 
issue, on “‘What Is a Navigable Waterway?" istimely. He immedi- 
ately answers his own question by stating that it is a water- 
way that can be usefully navigated.’’ Finally he comes to the 
conclusion that, “ the navigability of a waterway is inherently 
the existence of a public right to use it for trade and transporta- 


Dear Srr 


tion.” 

I do not follow General Pillsbury to this conclusion. The cor- 
rect legal definition of a navigable waterway is that of the U.S. 
Supreme Court in ““The Daniel Ball’’ v. United States, 10 Wallace 
557: 

“Those rivers must be regarded as public navigable rivers in 
law, which are navigable in fact. And they are navigable in fact 
when they are used, or susceptible of being used, in their ordinary 
condition, as highways for commerce, over which trade and travel 
are or may be conducted in the customary modes of trade and 
travel on water. And they constitute navigable waters of the 
United States within the meaning of the acts of Congress, in 
contradistinction from navigable waters of the states, when they 
form in their ordinary condition by themselves, or by uniting 
with other waters, a continued highway over which commerce is, 
or may be, carried on with other states or foreign countries in the 
customary modes in which commerce is conducted by water.’ 

his case came up in Michigan, once a part of the Northwest 
Territory, to which the ordinance of 1787 applies. General Pills- 
bury refers to this case; he further correctly states that “. . . the 
mere sporadic and occasional use of a stream for the flotation of 
logs or poles, or even by steamboats at high water, does not make 
it navigable His summary does not conform to law or to fact. 
Navigability is a question of fact. A stream cither is, or is not, 
If it is navigable, the public right to use it in trade and 
If it is not navigable, the public has no such 


navigable 
commerce exists 
right 

There are other erroneous concepts concerning the commercial 
use of inland waters that are sufficiently widespread to justify com- 
ment I shall mention certain assumptions concerning the relative 
rights of water- and land-borne commerce that are commonly made. 
Some of these are as follows: (1) that if any part of the stream 
is navigable, then the whole length is navigable; (2) that although 
the stream is not ordinarily navigable, it may at some future time 
be so improved as to permit commercial navigation; (3) that, at 
points of intersection, the public demands freer and quicker move- 
ment of water-borne commerce than of that carried on land; (4) 
that land transportation is subservient to water-borne commerce 
at points of intersection and must bear the cost of delays caused 
by cross currents of traffic, regardless of the relative importance of 
land and water commerce; and (5) that antagonistic owners of 
water fronts can effect solution of disputes as to relative rights and 
titles at a hearing before the district engineer in charge, although 
the district engineer is not endowed with authority to act as a 
court in equity 

J. E. WirtLovucusy, M. Am. Soc. C.E 
Chief Engineer, Atlantic Coast Line 
Ratlroad Company 


Wilmington, N.C 
May 27, 1933 


Gold Used as a Commodity 


Dear Srr: Mr. Kent's paper on “International Relations,” 
in the March issue, is a very able analysis of circumstances that 
have led to the present depression, and no one can deny that condi- 
tions in Europe would have been better in every way if the unem- 
ployed could have been occupied in useful production instead of 
being supported in idleness. But does he not overlook one of the 
most important factors in the situation which, until remedied, 
makes any progress so difficult as to be almost impossible? Un- 
doubtedly it is the severe fall in prices that has mainly contributed 
to the present situation; but this seems largely due to the attempt 
to pay international debts in gold instead of in goods and services, 
that is, to use gold as a commodity instead of as currency 

If the creditor countries are not prepared to receive payment 
for debts owed them in goods or services, how can these debts be 
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paid without causing a fall in prices? It seems to me that un/ess 
a country can organize itself so as to be independent of, and s-pa. 
rate from, all other countries, no currency system can escape this 
dilemma, and an unstable world currency system is one of the maip 
causes, if not the foundation cause, of all our troubles. 
Moreover, part of this problem is apparently the difficulty of 
making payments by means of productive goods for debts due to 
supplying destructive goods, or not supplying goods at all. [ fee! 
that it is all much more complicated than Mr. Kent suggests 


J. V. Nowmo, M. Am. Soc. C.E 


Polmont, Scotland 
May 14, 1933 


Concrete or Steel? 


To tHe Eprror: The article by Mr. Vogel, in the March 1933 
issue, is praiseworthy for its descriptions of conditions that impose 
large expenditures on the railroads for grade separations. The 
photographs presented are also very interesting as illustrating some 
of the meritorious types of separations recently built by the Lacka 
wanna Railroad. 

This article stresses the economic aspects of such construction 
and draws certain conclusions from the examples cited purporting 
to ‘indicate the considerable savings by the use of reinforced con 
crete ....’" These conclusions are too broad, since they are based 
on dissimilar structures and may therefore be misleading. The ar- 
ticle gives the cost of a double-track, steel, through-plate girder 
bridge of single span, 93'/, ft long, supported on two abutments 
and having a shallow floor due to underclearance conditions. This 
cost is compared with a four-track concrete bridge 116 ft 1'/, in 
long, composed of four short deck spans, supported on three lines 
of columns and two abutments. Obviously a comparison of costs 
for two such radically different structures does not prove the 
economy of concrete over steel. The difference in cost only r 
affirms the economic advantage of short spans over a long one, 
and of deck construction over shallow-floor through construction 

A comparison might be made between the 93'/»-ft single-spar 
bridge described at Kearny and a multiple-span bridge of the same 
length, with intermediate supports. The lengths of the spans 
might then be assumed to be 19 ft 9 in., 27 ft, 27 ft, and 19 ft 
in. The two center spans would correspond approximately to a 
roadway width of 50 ft, separated into two lanes by the center sup- 
ports. An efficient and economical design for such a structur 
might call for the use of Carnegie beams placed in a longitudinal 
direction and supported on steel cross girders and column bents at 
mid-roadway and curbs. The use of five lines of beams under 
each track would admit of a reasonably shallow floor, and the ba! 
last, ties, and rails might be carried on a concrete slab placed on 
top of, or built about, the beams. 

Such a design for a double-track bridge, with E-65 loading, would 
require less than 180,000 Ib of simple structural steel, about 
per cent of the amount stated to have been actually used in th 
single-span bridge at Kearny. Because of the simplicity of the 
construction and the great speed possible in erection, it may be 
estimated that the structural steel for such a four-span bridge could 
be placed for less than $9,000, as compared to the $29,260.89 given 
as the cost of the steelwork for the single-span bridge at Kearny 

If considerations of economy alone determine the choice of th 
material, it is reasonably certain that for short-span work such @ 
described, steel beams will be chosen. Apart from local condition: 
considerations of economy as well as speed in construction ar 
likely to favor structural steel alone or in combination with 
crete. This conclusion is borne out by the rather general practi 
of other railroads for short-span work and by the recent prac! 
of the various state highway departments for spans up to abou 
70 ft long 

While in other respects applauding the merit of Mr. Voges 
paper, I take exception to the conclusions or inferences presuming 
to demonstrate the economic superiority of reinforced concre! 
over structural steelwork, and contend that each problem show: 
be carefully analyzed before determining the relative advantag® 
of concrete, steel, or a combination of both. 

S. J. Orr, M. Am. Soc. CE 


Rutherford, N.J. 


May 28, 1933 
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Syecial Assessment Securities and 
Municipal Improvements 


S The papers on assessable municipal improvements in 
March and .\pril issues prompt further comment. Special 

ent may be defined as a form of taxation in which a local 
mprovement is financed by means of a tax against the property 
henented. In theory at least, the district may consist of all the 
real property within the municipality, so long as the benefits are 
variable. This theory has led to some strange decisions. Thus in 
Illinois it has been declared that a sewage disposal plant may be 
built under the Special Assessment Act but an elevated water tank 
may not. Obviously, topography was not considered in either case, 
though it would have a decided bearing. 

An important phase of the special problem not fully presented 
in these papers is the effect of excessive and inequitable assess- 
ments on the marketability of the bonds which in most states are 
relied upon to finance such improvements. When the bubble 
bursts and the bonds are not paid, the entire financial structure of 
a community may be greatly injured and a large body of normally 
prudent investors may be ruined. Since in many cases there is no 
limit to the number or amount of the special assessments except 
the ‘benefit’? to be derived (in the future), property in an unde- 
veloped district may have levied against it many assessments aggre- 
galing several times even an optimistic estimate of its worth. 

Thus, in Illinois, assessments for condemnation awards, water 
and sewerage facilities, sewage disposal plants, sewage pumping 
stations, services, sidewalks, electric lights, paving, and even a 
park, may be levied at one time, and the unfortunate lot may have 
a burden of $25 or more per front foot saddled on it in addition to 
its general taxes. If, as often happens, its intrinsic value before 
the improvements were put in was not over $5 a foot, the effect on 
the value of the bonds can be easily visualized. In Cook County, 
Illinois, it has been estimated that there are $300,000,000 of out- 
standing special assessment obligations, of which nearly 50 per cent 
are in default. Under the Illinois statute, the assessment is levied 
in advance and the property holder is given his day in court to 
object if he believes that his benefit is not equal to his assessment. 
The opportunity is valuable, but not entirely practicable, since he 
must be supported by lawyers, realty experts, and engineers to 
his point against the prima facie case of the municipality, 
and such procedure is very expensive. The jury usually becomes 
utterly bewildered and the result is frequently indecisive. 

What can be done to improve the deplorable situation of the 
special assessment security market? The answer, it seems, is 
plain. First, the amount of special assessments that may be levied 
against property must be limited, and the limit must not be con- 
fined to a single levy, but should take into consideration all unpaid 
prior levies. Second, the municipality must assume more responsi- 
bility for an assessment that is in or may become in default, so that 
it will not blithely go ahead authorizing special assessments just 
because the optimistic property owners want it. Third, some cen- 
tral agency, such as the state, or possibly an estimating and plan- 
ning board, should pass on the territory or district as a whole be- 
fore the “boom”’ is permitted to start. Fourth, one part of the 
act governing assessments should consider the problem of defaults 
and provide for refunding and re-assessment operations if the as- 


sessment fails of collection. Fifth, in case of default, a merchant- 
able tile must be secured in a reasonable time, and at small ex- 
pense, thus discouraging the default. 
Pau. E. GREEN, M. Am. Soc. C.E. 
President, Marr, Green and Opper 
Cawcago, Ill 
’ 1933 


Minimizing Form Work by Curving 
Multiple-Arch Dams 


Eprror: The article by the late Fred A. Noetzli entitled 
y in Form Work for Multiple-Arch Dams,” in the June 
ents one solution of the problem of developing a design 

rmit the economical use of a movable form for support- 
ing rrel of an inclined reinforced concrete arch. 
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It is difficult to design such a movable form unless the intrados 
has a constant radius and parallel spring lines. If the piers of a 
multiple-arch dam are of uniform thickness and are parallel, these 
arch conditions exist. In the case of a high dam, however, it is 
probable that economy will require the use of piers with battered 
sides, in which case the problem of obtaining parallel spring lines 
calls for special treatment. Mr. Noetzli’s plan of building short 
parts of the arch barrels integrally with the piers may be used 
Another very satisfactory method was developed in the construction 
of the Victoria Dam on the Ontonagon River in Upper Michigan 

The Victoria Dam includes a multiple-arch section composed of 
four arches inclined at approximately 45 deg, each with a radius of 
34 ft 9 in. and a span of 68 ft 5'/, in. between spring lines. The 
highest arch measures 114 ft vertically from pier footing to pond 
elevation. The largest pier is 138 ft 11 in. long at its footing 
The piers for the maximum arch vary in thickness from 9 ft at the 
footing to 5 ft at the top. Therefore, if the axes of the piers were 
parallel, the spring lines of the arch intrados would diverge 4 ft in 
progressing from bottom to top. 

A scheme somewhat similar to that described by Mr. Noetzli 
was considered, as was also the expedient of building the piers with 
corbels at the spring lines, the corbels to increase in size as the pier 
thickness diminished, thus keeping the arch span uniform. Either 
of these plans appeared to give rise to undue complications in the 
forms, and the following adaptation of design was evolved as the 
result of consultation between the designing engineers and the 
contractors. 

It was determined that there were no features of the design that 
made it essential that the piers be maintained parallel. Therefore, 
the structure was designed as a multiple-arch dam slightly curved 
in plan. The axes of the piers were made to converge downstream 
sufficiently to compensate for the batter of their sides, the result 
being that the spring lines of each arch became parallel, although 
the spring lines of any given arch were not parallel to those of any 
other one. 

The result was a very considerable convenience and economy in 
construction without any sacrifice of stability or economy of 
design. 

E. L. CHANDLER, M. Am. Soc. C.E. 
Engineer, Price Brothers 
Company, Dayton, Ohio 
New London, Conn. 
June 1, 1933 


A Practical Formula for 


River Discharge 


Dear Sir: I beg to call your attention to the fact that the 
following formula for river discharge is applicable to most of the 
results of actual observation and conforms to the requirements 
of the Reynolds-Rayleigh law of dynamic similarity: 


V=CVYRS (de Chezy) 
l 
23 + 
n : 
C= (metric units) 
26 


where N is the Reynolds number, VR/», in which » is the kine- 
matic viscosity. N = 4,000,000 VR for metric units at a tem- 
perature of 20 C. 

It will be noticed that this formula is based on Kutter’s but 
omits the very dubious slope terms. For medium-sized rivers 
it implies a dependence on the water temperature, but does not 
do so for very large rivers. With a value for m = 1/81, it fits 
smooth pipe results quite well. 

HERBERT CHATLEY 
Engineer-in-Chief, Whangpoo 
Conservancy Board 
Shanghai, China 
May 16, 1933 
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Analyzing Portal Effect on Top 
Chords 


To Tue Eprror: Referring to the article entitled ‘Portal 
Effect on Top-Chord Stresses,’’ which appeared in the June issue 
of Crvi. ENGINEERING, for the old-type bridge with hung floors 
and light sway bracing, Professor Lambert is correct in his state- 
ment that no stress exists in the upper chord due to overturning 
effect of wind on the upper chord. In analyzing this problem 
some of the older textbook writers were in error because of their 
failure to include all the forces involved 

Taking the entire bridge as a free body, the upward reactions 


Ph 
of the leeward truss are each < where P is one-half the total 


horizontal wind load, A the depth of the truss, and & the distance 
between trusses. To balance these reactions somewhere on the 
truss there must be equal downward forces. These downward 
forces come from stresses in the diagonal members of the portal 
bracing, they being external forces when the truss is taken as a 
free body. These stresses may be resolved into two components 
in the plane of the portal frame, one along the end post and one 
along the upper chord of the portal bracing. The latter is balanced 
by the stress in this portal upper chord 

The component along the end post may be divided into two 
components in the plane of the main truss, one acting vertically 


Ph 
and the other horizontally. The vertical component equals >; 


to balance the previously mentioned reactions, while the horizontal 
Ph tan a 
component equals — -, where a is the angle which the end 


k 


post makes with the vertical. Since tan a equals I where ? is 


Pp 
the panel length, the horizontal component becomes . The 


k 
loads and the resulting stresses are shown in Fig. 1. 
+ “In the case of bridges built within the last twenty years, where 
the floor beams are riveted into the trusses and where heavy 


Ph 
K 
Pp 
+ 
- Pp 
ps + tana 


Fic. 1 LOADS AND RESULTING STRESSES DUE TO WIND ON UPPER 
Cuorp or Bripce Truss 


sway members are used, the stress will be quite different, particu- 
larly if there is a concrete floor. A part of the wind load will 
travel through the sway system down to the lower chord and 
thence out through the lower lateral system and the concrete 
deck. In this case there will be vertical loads at all upper and 
lower panel points, the former representing the effect of the sway 
diagonals and the latter the effect of the floor beams acting on the 
truss 

Just what percentage of the load goes this way and what per- 
centage goes through the upper lateral system and down through 
the portal is not easy to determine. Even if all went through 
the portal system, if the end floor beam fixes the lower ends of 
the end posts, the stresses would be different from those given 
in Fig. 1. These observations indicate that the errors in some of 
the older texts have not resulted in over-sized top chords. 


R. P. Davis, M. Am. Soc. C.E. 
Dean of the College of Engineering 
West Virginia University 
Morgantown, W.Va 
June 8, 1933 
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Crane-Support Stresses Calculated by 
Method of Least Work 


To tHe Eprror: The structure referred to in the article by 
Mr. Jacob, “‘Torsional Stresses in a Crane Support,” in the Ma, 
issue, is a statically indeterminate space framework and can } 
solved by the methods given in a number of standard texts on the 
theory of structures. It is stated in this article that the structyr, 
is a steel tower bearing a locomotive crane and I assume, there 
fore, it must be so supported 


that each of the four lower lon 12 

corners could have a vertical @ 
reaction. Mr. Jacob assumes 2 d, Al 

. . r 

are zero. If this assumption 4 
is made, the bar stresses can “ © a‘ 
be found by statics—analyti- ¢ 

B 


cally as well as graphically— au 
but the results must be recog- 
nized as being merely approxi- 
mate. In this structure only 
the horizontal reactions B and 
the stresses in bars g and s 
can be determined by statics. 
The vertical reactions and the 
stresses in all bars, except q¢ 
and s, are functions of the elas- 
tic properties of the bars and 
not alone of the geometry of 2 B, 
the structure. Ny 
To be specific I assigned 
dimensions to the structure, 
as shown in the accompanying 
Fig. 1, and took each of the 
two loads A as unity. Select- 
ing bar w as the redundant 
bar, I assigned areas to the members (at random, but always 
preserving the symmetry of the structure) and made a solutior 
by the method of least work. This is designated as Solution | 
Then the areas of certain bars were changed and a second solv- 
tion made, which is called Solution II. The adopted areas ané 
the resulting stresses are given in Table I. 


Fic. 1. DIMENSIONED Cran: 
STRUCTURE SOLVED BY MeErnor 
or Least Work 


Taste I. AREAS OF MEMBERS AND STRESSES 


Areas in Square Inches, and Stresses in Same Units as A 


A=1 I So.vtion Il 
Area Stress Area tress 
B +1.090 + 1.0% 
Reactions Vs, Vs is —0.200 ; —0.736 
Ve +0.200 ‘ +0.736 
20 +1.000 10 +0 669 
i @ 10 +0.700 10 +1.15 
ir 20 —0.923 10 —0.617 
Jae 20 +1.224 20 +1.477 
Bar Stresses | b.d 20 +1.190 10 +0.7%6 
20 —0.951 10 —0.637 
lf, k 20 —1.150 20 — 1.388 
| m,o 15 —1.125 15 —1.232 
(a, ? 10 —0.309 10 —0.447 


Note that the bar stresses differ widely in the two solutions « 
that the vertical reactions, instead of being zero, are 0.2 of the jos 
A for one solution and 0.74 of the load for the other. Only 
special case would the vertical reactions be zero. According 
Mr. Jacob’s solution appears to be an approximate graplic 
solution of a problem that can be solved accurately—and about 
easily-—by the standard analytical methods. 


Atrrep T. Warpeticn, Jun. Am. Soc. C! 


Assistant Instructor in Civil Engineerint 
Massachusetts Institute of Technology 
Cambridge, Mass. 
June 3, 1933 
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Official and Semi-Official 
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National Industrial Recovery Act Becomes Law 
lay Cleared for Revival of Employment by a Normal Program of Public Works Construction 


( V MAY 9, 1952, the Executive Committee of the Society 
adopted a formal resolution approving in principle a 
normal program of public works construction as the most effective 
immediate means of increasing purchasing power, stimulating 
‘rade recovery, and reviving employment, and urged Congress to 
extend Federal credit facilities to solvent states, counties, and 
municipalities to enable them to carry out their normal programs 
of necessary and productive public works. A Society Committee 
on Public Works, with John P. Hogan, M. Am. Soc. C.E., as 
chairman, was appointed to use its best efforts to make the 
principles expressed in this resolution operative in fact. 

On July 21 President Hoover signed the Emergency Relief 
ind Construction Act of 1932. Among its provisions Title HI 
provided for loans through the Reconstruction Finance Corpora- 
lion to states, municipalities, and private corporations under 
certain conditions, for self-liquidating construction projects, which 
would be found to have that character without the aid of taxation. 
The sum of $1,500,000,000 was made available. Up to June 1, 
1933, the sum of $201,291,000 had been approved as subject 
to loan in 35 states and territories. A small percentage only, 
however, had actually been loaned and made effective on new 
construction. 


At its meeting on January 16, 1933, the Board of Direction 


N ACT To encourage national industrial recovery, to foster 
fair competition, and to provide for the construction of certain 


iseful public works, and for other purposes. 


Be it enacted by the Senate and House of Representatives of the 


‘ited States of America in Congress assembled, 


TITLE I—INDUSTRIAL RECOVERY 
DECLARATION OF POLICY 


Section 1. A national emergency productive of widespread 
mployment and disorganization of industry, which burdens 


nterstate and foreign commerce, affects the public welfare, and 


indermines the standards of living of the American people, is here- 
y declared to exist. 


It is hereby declared to be the policy of 
ngress to remove obstructions to the free flow of interstate and 
ign commerce which tend to diminish the amount thereof; 


nd to provide for the general welfare by promoting the organiza- 


tion of industry for the purpose of cooperative action among 


rad gT 


roups, to induce and maintain united action of labor and 


nanagement under adequate governmental sanctions and super- 


to eliminate unfair competitive practices, to promote the 

t possible utilization of the present productive capacity of 
tries, to avoid undue restriction of production (except as 
temporarily required), to increase the consumption of 
trial and agricultural products by increasing purchasing 


power, to reduce and relieve unemployment, to improve standards 


and otherwise to rehabilitate industry and to conserve 
| resources. 


ADMINISTRATIVE AGENCIES 


“rc 2. (a) To effectuate the policy of this title, the President 

wuthorized to establish such agencies, to accept and 

ch voluntary and uncompensated services, to appoint, 

regard to the provisions of the civil service laws, such 

nd employees, and to utilize such Federal officers and 

s, and, with the consent of the State, such State and local 

nd employees, as he may find necessary, to prescribe their 

s, duties, responsibilities, and tenure, and, without regard 

issification Act of 1923, as amended, to fix the compensa- 
y officers and employees so appointed. 
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adopted another resolution urging that certain liberalizations be 
made in the act of 1932: removal of the self-liquidating stipula- 
tion; limitation of projects to those which are needful and 
economically sound; inclusion of the provision that munici- 
palities may set up such agency as may be satisfactory to the 
Reconstruction Finance Corporation, to regulate rents, etc., in 
housing projects; increasing the kinds of work devoted to public 
use which are eligible for loans; removal of the restriction 
relative to taxation; and reduction of interest rates on loans to 
the lowest point consistent with the condition that the Government 
be fully reimbursed for its loan. The Society's Committee on 
Public Works continued its efforts to obtain the liberalization 
of the act in accordance with the Board’ s resolution. 

On June 13, 1933, the National Industrial Recovery Act was 
passed by Congress. On June 16 it was signed by President 
Roosevelt and became law. Among its features Title II pro- 
vides for a public works program amounting to $3,300,000,000 
to be carried forward by Federal, state, county, municipal, and 
other political subdivision agencies, including also public- 
benefiting private projects. Grants are to be made through an 
Administrator of Public Works for construction and improve- 
ment projects up to 30 per cent of the cost of labor and materials. 
The act is printed here in its entirety. 


(b) The President may delegate any of his functions and powers 
under this title to such officers, agents, and employees as he may 
designate or appoint, and may establish an industrial planning and 
research agency to aid in carrying out his functions under this title. 

(c) This title shall cease to be in effect and any agencies estab- 
lished hereunder shall cease to exist at the expiration of two years 
after the date of enactment of this Act, or sooner if the President 
shall by proclamation or the Congress shall by joint resolution 
declare that the emergency recognized by section 1 has ended 


Copes or Farr CoMPETITION 


Sec. 3. (a) Upon the application to the President by one or 
more trade or industrial associations or groups, the President may 
approve a code or codes of fair competition for the trade or industry 
or subdivision thereof, represented by the applicant or applicants, 
if the President finds (1) that such associations or groups impose 
no inequitable restrictions on admission to membership therein and 
are truly representative of such trades or industries or subdivisions 
thereof, and (2) that such code or codes are not designed to pro- 
mote monopolies or to eliminate or oppress small enterprises and 
will not operate to discriminate against them, and will tend to 
effectuate the policy of this title: Provided, That such code or codes 
shall not permit monopolies or monopolistic practices: Provided 


further, That where such code or codes affect the services and welfare 


of persons engaged in other steps of the economic process, nothing 
in this section shall deprive such persons of the right to be heard 
prior to approval by the President of such code or codes. The 
President may, as a condition of his approval of any such code, 
impose such conditions (including requirements for the making of 
reports and the keeping of accounts) for the protection of con- 
sumers, competitors, employees, and others, and in furtherance of 
the public interest, and may provide such exceptions to and ex- 
emptions from the provisions of such code, as the President in his 
discretion deems necessary to effectuate the policy herein declared. 

(b) After the President shall have approved any such code, 
the provisions of such code shall be the standards of fair competition 
for such trade or industry or subdivision thereof. Any violation of 
such standards in any transaction in or affecting interstate or 
foreign commerce shall be deemed an unfair method of competition 
in commerce within the meaning of the Federal Trade Commission 
Act, as amended; but nothing in this title shall be construed to 


No; 
~ 1.008 
i fal 
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impair the powers of the Federal Trade Commission under such 
Act, as amended 

(c) The several district courts of the United States are hereby 
invested with jurisdiction to prevent and restrain violations of any 
code of fair competition approved under this title; and it shall be 
the duty of the several district attorneys of the United States, in 
their respective districts, under the directicn of the Attorney 
General, to institute proceedings in equity to prevent and restrain 
such violations 

(d) Upon his own motion, or if complaint is made to the Presi- 
dent that abuses inimical to the public interest and contrary to 
the policy herein declared are prevalent in any trade or industry 
or subdivision thereof, and if no code of fair competition therefor 
has theretofore been approved by the President, the President, 
after such public notice and hearing as he shall specify, may 
prescribe and approve a code of fair competition for such trade or 
industry or subdivision thereof, which shall have the same effect 
as a code of fair competition approved by the President under 
subsection (a) of this section 

(e) On his own motion, or if any labor organization, or any 
trade or industrial organization, association, or group, which has 
complied with the provisions of this title, shall make complaint to 
the President that any article or articles are being imported into the 
United States in substantial quantities or increasing ratio to 
domestic production of any competitive article or articles and on 
ineffective or 
or agreement 


such conditions as to render 
seriously to endanger the maintenance of any code 
under this title, the President may cause an immediate investiga- 
tion to be made by the United States Tariff Commission, which 
shall give precedence to investigations under this subsection, and if, 
after such investigation and such public notice and hearing as he 
shall specify, the President shall find the existence of such facts, 
he shall, in order to effectuate the policy of this title, direct that 
the article or articles concerned shall be permitted entry into the 
United States only upon such terms and conditions and subject 
to the payment of such fees and to such limitations in the total 
quantity which may be imported (in the course of any specified 
period or periods) as he shall find it necessary to prescribe in order 
that the entry thereof shall not render or tend to render ineffective 
In order to enforce 


such terms or under 


any code or agreement made under this title 
any limitations imposed on the total quantity of imports, in any 
specified period or periods, of any article or articles under this 
President may forbid the importation of such 
articles unless the importer shall have first obtained 
Secretary of the Treasury a license pursuant to such 
regulations as the President may prescribe. Upon information of 
any action by the President under this subsection the Secretary of 
the Treasury shall, through the proper officers, permit entry of the 
article or articles specified only upon such terms and conditions 
and subject to such fees, to such limitations in the quantity which 
may be imported, and to such requirements of license, as the 
President shall have directed. The decision of the President as to 
facts shall be conclusive. Any condition or limitation of entry 
under this subsection shall continue in effect until the President 
shall find and inform the Secretary of the Treasury that the condi- 
tions which led to the imposition of such condition or limitation 


subsection, the 
article or 
from the 


upon entry no longer exists 

(f) When a code of fair competition has been approved or pre- 
scribed by the President under this title, any violation of any 
provision thereof in any transaction in or affecting interstate or 
foreign commerce shall be a misdemeanor and upon conviction 
an offender shall be fined not more than $500 for each 
and each day such violation continues shall be deemed a 


thereof 
offense 
separate offense 


AGREEMENTS AND LICENSES 


Sec. 4. (a) The President is authorized to enter into agree- 
ments with, and to approve voluntary agreements between and 
among, persons engaged in a trade or industry, labor organizations, 
and trade or industrial organizations, associations, or groups, 
relating to any trade or industry, if in his judgment such agree- 
ments will aid in effectuating the policy of this title with respect to 
transactions in or affecting interstate or foreign commerce, and 
will be consistent with the requirements of clause (2) of subsection 
(a) of section 3 for a code of fair competition 

(b) Whenever the President shall find that destructive wage or 
price cutting or other activities contrary to the policy of this title 
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are being practiced in any trade or industry or any subdivi-ion 
thereof, and, after such public notice and hearing as he shall specify. 
shall find it essential to license business enterprises in orde; to 
make effective a code of fair competition or an agreement wy der 
this title or otherwise to effectuate the policy of this title, and shajj 
publicly so announce, no person shall, after a date fixed in such 
announcement, engage in or carry on any business, in or affe< ng 
interstate or foreign commerce, specified in such announcement. 
unless he shall have first obtained a license issued pursuant to 
such regulations as the President shall prescribe. The President 
may suspend or revoke any such license, after due notice and 
opportunity for hearing, for violations of the terms or conditions 
thereof. Any order of the President suspending or revoking any 
such license shall be final if in accordance with law. Any person 
who, without such a license or in violation of any condition thereof. 
carries on any such business for which a license is so required, shall. 
upon conviction thereof, be fined not more than $500, or imprisoned 
not more than six months, or both, and each day such violation 
continues shall be deemed a separate offense. Notwithstanding 
the provisions of section 2 (c), this subsection shall cease to be in 
effect at the expiration of one year after the date of enactment of 
this Act or sooner if the President shall by proclamation or the 
Congress shall by joint resolution declare that the emergency 
recognized by section | has ended : 

Sec. 5. While this title is in effect (or in the case of a license. 
while section 4(a) is in effect) and for sixty days thereafter, any 
code, agreement, or license approved, prescribed, or issued and in 
effect under this title, and any action complying with the provisions 
thereof taken during such period, shall be exempt from the pro 
visions of the antitrust laws of the United States 

Nothing in this Act, and no regulation thereunder, shall 
prevent an individual from pursuing the vocation of manual labor 
and selling or trading the products thereof; nor shall anything in 
this Act, or regulation thereunder, prevent anyone from marketing 
or trading the produce of his farm 


LIMITATIONS UPON APPLICATION OF TITLE 


Sec. 6. (a) No trade or industrial association or group shall 
be eligible to receive the benefit of the provisions of this title until 
it files with the President a statement containing such information 
relating to the activities of the association or group as the President 
shall by regulation prescribe. 

(b) The President is authorized to prescribe rules and regulations 
designed to insure that any organization availing itself of th 
benefits of this title shall be truly representative of the trade or 
industry or subdivision thereof represented by such organization 
Any organization violating any such rule or regulation shall cease 
to be entitled to the benefits of this title 

(c) Upon the request of the President, the Federal Trade Com 
mission shall make such investigations as may be necessary to 
enable the President to carry out the provisions of this title, and 
for such purposes the Commission shall have all the powers vested 
in it with respect of investigationsounder the Federal Trade Com 
mission Act, as amended. 

Sec. 7. (a) Every code of fair competition, agreement, and 
license approved, prescribed, or issued under this title shall contain 
the following conditions: (1) That employees shall have the right 
to organize and bargain collectively through representatives of 
their own choosing, and shall be free from the interference, r 
straint, or coercion of employers of labor, or their agents, in the 
designation of such representatives or in self-organization or in 
other concerted activities for the purpose of collective bargaining 
or other mutual aid or protection; (2) that no employee and no one 
seeking employment shall be required as a condition of employment 
to join any company union or to refrain from joining, orgamizin 
or assisting a labor organization of his own choosing; and (3 


that 


employers shall comply with the maximum hours of labor, mm 
mum rates of pay, and other conditions of employment, approved 
or prescribed by the President. 

(b) The President shall, so far as practicable, afford every o 
portunity to employers and employees in any trade or industry oF 


subdivision thereof with respect to which the conditions referred t 
in clauses (1) and (2) of subsection (a) prevail, to establish by 
mutual agreement, the standards as to the maximum hour 
labor, minimum rates of pay, and such other conditions o! 
ment as may be necessary in such trade or industry or subd 


thereof to effectuate the policy of this title; and the sta dar 
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t shed in such agreements, when approved by the President, 
ive the same effect as a code of fair competition, approved by 
esident under subsection (a) of section 3. 

Where no such mutual agreement has been approved by the 

Pr ent he may investigate the labor practices, policies, wages, 

of labor, and conditions of employment in such trade or 
try or subdivision thereof; and upon the basis of such in- 
izations, and after such hearings as the President finds advis- 
1c is authorized to prescribe a limited code of fair competition 
fix such maximum hours of labor, minimum rates of pay, and 
ther conditions of employment in the trade or industry or sub- 
on thereof investigated as he finds to be necessary to effectu- 

ste the policy of this title, which shall have the same effect as a 

code of fair competition approved by the President under subsec- 

tion (a) of section 3. The President may differentiate according 
to e perience and skill of the employees affected and according 
to the locality of employment; but no attempt shall be made to 
introduce any Classification according to the nature of the work 
involved which might tend to set a maximum as well as a minimum 

d) As used in this title, the term “‘person”’ includes any indi- 
vidual, partnership, association, trust, or corporation; and the 
terms ‘interstate and foreign commerce”’ and “‘interstate or foreign 
commerce’ include, except where otherwise indicated, trade or 
commerce among the several States and with foreign nations, or 
etween the District of Columbia or any Territory of the United 

States and any State, Territory, or foreign nation, or between any 

insular possessions or other places under the jurisdiction of the 

United States, or between any such possession or place and any 

State or Territory of the United States or the District of Columbia 

1 any foreign nation, or within the District of Columbia or any 

lerritory or any insular possession or other place under the juris- 

liction of the United States. 


APPLICATION OF AGRICULTURAL ADJUSTMENT ACT 


Sec. 8. (a) This title shall not be construed to repeal or modify 
iny of the provisions of title I of the Act entitled ‘‘An Act to relieve 
the existing national economic emergency by increasing agricultural 
purchasing power, to raise revenue for extraordinary expenses 
incurred by reason of such emergency, to provide emergency relief 
with respect to agricultural indebtedness, to provide for the orderly 
liquidation of joint-stock land banks, and for other purposes,”’ 
approved May 12, 1933; and such title I of said Act approved 
May 12, 1933, may for all purposes be hereafter referred to as the 

(gricultural Adjustment Act.” 

b) The President may, in his discretion, in order to avoid 
conflicts in the administration of the Agricultural Adjustment Act 
ind this title, delegate any of his functions and powers under this 
title with respect to trades, industries, or subdivisions thereof 
which are engaged in the handling of any agricultural commodity 
tr product thereof, or of any competing commodity or product 
thereof, to the Secretary of Agriculture. 


Om REGULATION 


ec. 9 (a) The President is further authorized to initiate 
before the Interstate Commerce Commission proceedings necessary 


to preseribe regulations to control the operations of oil pipe lines 
ind to fix reasonable, compensatory rates for the transportation of 
petroleum and its products by pipe lines, and the Interstate Com- 


merce Commission shall grant preference to the hearings and 
determination of such cases. 

») The President is authorized to institute proceedings to 
orce from any holding company any pipe-line company con- 
trolled by such holding company which pipe-line company by un- 
fair ictices or by exorbitant rates in the transportation of 
im or its products tends to create a monopoly. 
¢ [he President is authorized to prohibit the transportation in 


interstate and foreign commerce of petroleum and the products 
u produced or withdrawn from storage in excess of the 
il ' permitted to be produced or withdrawn from storage by 
‘ny State law or valid regulation or order prescribed thereunder, 


oard, commission, officer, or other duly authorized agency 
ite. Any violation of any order of the President issued 
provisions of this subsection shall be punishable by fine 
exceed $1,000, or imprisonment for not to exceed six 


both. 
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RULES AND REGULATIONS 


Sec. 10. (a) The President is authorized to prescribe such 
rules and regulations as may be necessary to carry out the purposes 
of this title, and fees for licenses and for filing codes of fair competi- 
tion and agreements, and any violation of any such rule or regula- 
tion shall be punishable by fine of not to exceed $500, or imprison- 
ment for not to exceed six months, or both. 

(b) The President may from time to time cancel or modify any 
order, approval, license, rule, or regulation issued under this title; 
and each agreement, code of fair competition, or license approved, 
prescribed, or issued under this title shall contain an express pro- 
vision to that effect. 


TITLE II—PUBLIC WORKS AND CONSTRUC.- 
TION PROJECTS 


FEDERAL EMERGENCY ADMINISTRATION OF PUBLIC WoRKS 


Section 201. (a) To effectuate the purposes of this title, 
the President is hereby authorized to create a Federal Emergency 
Administration of Public Works, all the powers of which shall be 
exercised by a Federal Emergency Administrator of Public Works 
(hereafter referred to as the ‘‘Administrator’’), and to establish such 
agencies, to accept and utilize such voluntary and uncompensated 
services, to appoint, without regard to the civil service laws, such 
officers and employees, and to utilize such Federal officers and 
employees, and, with the consent of the State, such State and local 
officers and employees as he may find necessary, to prescribe their 
authorities, duties, responsibilities, and tenure, and, without regard 
to the Classification Act of 1923, as amended, to fix the compensa- 
tion of any officers and employees so appointed. The President 
may delegate any of his functions and powers under this title to 
such officers, agents, and employees as he may designate or appoint. 

(b) The Administrator may, without regard to the civil service 
laws or the Classification Act of 1923, as amended, appoint and fix 
the compensation of such experts and such other officers and 
employees as are necessary to carry out the provisions of this title; 
and may make such expenditures (including expenditures for 
personal services and rent at the seat of government and elsewhere, 
for law books and books of reference, and for paper, printing and 
binding) as are necessary to carry out the provisions of this title. 

(c) All such compensation, expenses, and allowances shall be 
paid out of funds made available by this Act. 

(d) After the expiration of two years after the date of the enact- 
ment of this Act, or sooner if the President shall by proclamation 
or the Congress shall by joint resolution declare that the emergency 
recognized by section 1 has ended, the President shall not make any 
further loans or grants or enter upon any new construction under 
this title, and any agencies established hereunder shall cease to 
exist and any of their remaining functions shall be transferred to 
such departments of the Government as the President shall desig- 
nate: Provided, That he may issue funds to a borrower under this 
title prior to January 23, 1939, under the terms of any agreement, 
or any commitment to bid upon or purchase bonds, entered into 
with such borrower prior to the date of termination, under this 
section, of the power of the President to make loans. 

Sec. 202. The Administrator, under the direction of the Presi- 
dent, shall prepare a comprehensive program of public works, 
which shall include among other things the following: (a) Con- 
struction, repair, and improvement of public highways and park 
ways, public buildings, and any publicly owned instrumentalities 
and facilities; (b) conservation and development of natural 
resources, including control, utilization, and purification of waters, 
prevention of soil or coastal erosion, development of water power, 
transmission of electrical energy, and construction of river and 
harbor improvements and flood control and also the construction 
of any river or drainage improvement required to perform or satisfy 
any obligation incurred by the United States through a treaty 
with a foreign Government heretofore ratified and to restore or 
develop for the use of any State or its citizens water taken from or 
denied to them by performance on the part of the United States of 
treaty obligations heretofore assumed: Provided, That no river or 
harbor improvements shall be carried out unless they shall have 
heretofore or hereafter been adopted by the Congress or are recom- 
mended by the Chief of Engineers of the United States Army; 
(c) any projects of the character heretofore constructed or carried 
on either directly by public authority or with public aid to serve the 
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interests of the general public; (d) construction, reconstruction, 
alteration, or repair under public regulation or control of low-cost 
housing and slum-clearance projects; (e€) any project (other than 
those included in the foregoing classes) of any character heretofore 
eligible for loans under subsection (a) of section 201 of the Emer- 
gency Relief and Construction Act of 1932, as amended, and para- 
graph (3) of such subsection (a) shall for such purposes be held to 
include loans for the construction or completion of hospitals the 
operation of which is partly financed from public funds, and of 
reservoirs and pumping plants and for the construction of dry docks; 
and if in the opinion of the President it seems desirable, the con- 
struction of naval vessels within the terms and/or limits established 
by the London Naval Treaty of 1930 and of aircraft required there- 
for and construction of heavier-than-air aircraft and technical 
construction for the Army Air Corps and such Army housing 
projects as the President may approve, and provisien of original 
equipment for the mechanization or motorization of such Army 
tactical units as he may designate: Provided, however, That in the 
event of an international agreement for the further limitation of 
armament, to which the United States is signatory, the President is 
hereby authorized and empowered to suspend, in whole or in part, 
any such naval or military construction or mechanization and 
motorization of Army units: Provided further, That this title shall 
not be applicable to public works under the jurisdiction or control 
of the Architect of the Capitol or of any commission or committee 
for which such Architect is the contracting and/or executive 
officer. 

Sec. 203. (a) With a view to increasing employment quickly 
(while reasonably securing any loans made by the United States) 
the President is authorized and empowered, through the Adminis- 
trator or through such other agencies as he may designate or create, 
(1) to construct, finance, or aid in the construction or financing 
of any public-works project included in the program prepared 
pursuant to section 202; (2) upon such terms as the President 
shall prescribe, to make grants to States, municipalities, or other 
public bodies for the construction, repair, or improvement of any 
such project, but no such grant shall be in excess of 30 per centum 
of the cost of the labor and materials employed upon such project; 
(3) to acquire by purchase, or by exercise of the power of eminent 
domain, any real or personal property in connection with the 
construction of any such project, and to sell any security acquired 
or any property so constructed or acquired or to lease any such 
property with or without the privilege of purchase: Provided, 
That all moneys received from any such sale or lease or the repay- 
ment of any loan shall be used to retire obligations issued pursuant 
to section 209 of this Act, in addition to any other moneys required 
to be used for such purpose; (4) to aid in the financing of such 
railroad maintenance and equipment as may be approved by the 
Interstate Commerce Commission as desirable for the improvement 
of transportation facilities; and (5) to advance, upon request of 
the Commission having jurisdiction of the project, the unappropri- 
ated balance of the sum authorized for carrying out the provisions 
of the Act entitled ““An Act to provide for the construction and 
equipment of an annex to the Library of Congress,’’ approved 
June 13, 1930 (46 Stat. 583); such advance to be expended under 
the direction of such Commission and in accordance with such Act: 
Provided, That in deciding to extend any aid or grant hereunder 
to any State, county, or municipality the President may consider 
whether action is in process or in good faith assured therein reason- 
ably designed to bring the ordinary current expenditures thereof 
within the prudently estimated revenues thereof. The provisions 
of this section and section 202 shall extend to public works in the 
several States, Hawaii, Alaska, the District of Columbia, Puerto 
Rico, the Canal Zone, and the Virgin Islands 

(b) All expenditures for authorized travel by officers and em- 
plovees, including subsistence, required on account of any Federal 
public-works projects, shall be charged to the amounts allocated to 
such projects, notwithstanding any other provisions of law; and 
there is authorized to be employed such personal services in the 
District of Columbia and elsewhere as may be required to be 
engaged upon such work and to be in addition to employees other- 
wise provided for, the compensation of such additional personal 
services to be a charge against the funds made available for such 
construction work 

(c) In the acquisition of any land or site for the purposes of 
Federal public buildings and in the construction of such buildings 
provided for in this title, the provisions contained in sections 305 
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and 306 of the Emergency Relief and Construction Act of 1932. 
as amended, shall apply. 

(d) The President, in his discretion, and under such terms as 
he may prescribe, may extend any of the benefits of this title to any 
State, county, or municipality notwithstanding any constitutiona! 
or legal restriction or limitation on the right or power of such 
State, county, or municipality to borrow money or incur indebted. 
ness. 

Sec. 204. (a) For the purpose of providing for emergency cop. 
struction of public highways and related projects, the President js 
authorized to make grants to the highway departments of the 
several States in an amount not less than $400,000,000, to be 
expended by such departments in accordance with the provisions of 
the Federal Highway Act, approved November 9, 1921, as amended 
and supplemented, except as provided in this title, as follows 

(1) For expenditure in emergency construction on the Federal 
aid highway system and extensions thereof into and through 
municipalities. The amount apportioned to any State under this 
paragraph may be used to pay all or any part of the cost of surveys. 
plans, and of highway and bridge construction including the elimi 
nation of hazards to highway traffic, such as the separation of 
grades at crossing, the reconstruction of existing railroad grade 
crossing structures, the relocation of highways to eliminate railroad 
crossings, the widening of narrow bridges and roadways, the build. 
ing of footpaths, the replacement of unsafe bridges, the construc 
tion of routes to avoid congested areas, the construction of facilities 
to improve accessibility and the free flow of traffic, and the cost of 
any other construction that will provide safer traffic facilities or 
definitely eliminate existing hazards to pedestrian or vehicular 
traffic. No funds made available by this title shall be used for 
the acquisition of any land, right of way, or easement in connection 
with any railroad grade elimination project. 

(2) For expenditure in emergency construction on secondary 
or feeder roads to be agreed upon by the State highway depart- 
ments and the Secretary of Agriculture: Provided, That the State 
or responsible political subdivision shall provide for the proper 
maintenance of said roads. Such grants shall be available for 
payment of the full cost of surveys, plans, improvement, and 
construction of secondary or feeder roads, on which projects shall 
be submitted by the State highway department and approved by 
the Secretary of Agriculture. 

(b) Any amounts allocated by the President for grants under 
subsection (a) of this section shall be apportioned among the several! 
States, seven-eighths in accordance with the provisions of section 2! 
of the Federal Highway Act, approved November 9, 1921, as 
amended and supplemented (which Act is hereby further amended 
for the purposes of this title to include the District of Columbia 
and one-eighth in the ratio which the population of each State bears 
to the total population of the United States, according to the latest 
decennial census, and shall be available on July 1, 1933, and shall 
remain available until expended; but no part of the funds ap 
portioned to any States need be matched by the State, and such 
funds may also be used in lieu of State funds to match unobligated 
balances of previous apportionments of regular Federal-aid ap 
propriations. 

(c) All contracts involving the expenditure of such grants shal! 
contain provisions establishing minimum rates of wages, to be pr 
determined by the State highway department, which contractors 
shall pay to skilled and unskilled labor, and such minimum rates 
shall be stated in the invitation for bids and shall be included 
proposals for bids for the work. 

(d) In the expenditure of such amounts, the limitations in th 
Federal Highway Act, approved November 9, 1921, as amended 


and supplemented, upon highway construction, reconstruction 
and bridges within municipalities and upon payments per mi 
which may be made from Federal funds, shall not apply. 

(e) As used in this section the term “State” includes the Ter 
tory of Hawaii and the District of Columbia. The term “hig! 
way” as defined in the Federal Highway Act approved Noven 
9, 1921, as amended and supplemented, for the purposes of ths 
section, shall be deemed to include such main parkways as may 
designated by the State and approved by the Secretary of Ag 
culture as part of the Federal-aid highway system. 

(f) Whenever, in connection with the construction of any bs" 
way project under this section or section 202 of this Act, it is necss 
sary to acquire rights of way over or through any property 
tracts of land owned and controlled by the Government of the 
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t of 1932 a | States, it shall be the duty of the proper official of the 
' Go. rament of the United States having control of such property 
terms as P - tracts of land with the approval of the President and the At- 
tle to any ef torncy General of the United States, and without any expense what- 
titutional § soever to the United States, to perform any acts and to execute 
r of such z .oy agreements necessary to grant the rights of way so required, 
indebted. f f at any time the land or the property the subject of the 
agreement shall cease to be used for the purposes of the highway, 
ency con- s the title in and the jurisdiction over the land or property shall 
esident is automatically revert to the Government of the United States and 

ts of the ; the agreement shall so provide. 
0, to be 3 v) Hereafter in the administration of the Federal Highway 
Visions of \ct, and Acts amendatory thereof or supplementary thereto, the 
amended érst paragraph of section 9 of said Act shall not apply to publicly 
lows wwned toll bridges or approaches thereto, operated by the highway 
e Federal jepartment of any State, subject, however, to the condition that all 
through tolls received from the operation of any stich bridge, less the actual 
nder this F cost of operation and maintenance, shall be applied to the repay- 
f surveys q ment of the cost of its construction or acquisition, and when the 
the elimi. cost of its construction or acquisition shall have been repaid in full, 
ration of : such bridge thereafter shall be maintained and operated as a free 

ad grade bridge 

> railroad Sec. 205. (a) Not less than $50,000,000 of the amount made 
he build 3 available by this Act shall be allotted for (A) national forest high- 
construc. 7 ways, (B) national forest roads, trails, bridges, and related proj- 
' facilities £ ects, (C) national park roads and trails in national parks owned 


1 authorized, (D) roads on Indian reservations, and (E) roads 
through public lands, to be expended in the same manner as pro- 
vided in paragraph (2) of section 301 of the Emergency Relief and 
Construction Act of 1932, in the case of appropriations allocated 


1€ cost of 
ilities or 
vehicular 


used for 
mnection for such purposes, respectively, in such section 301, to remain 
available until expended. 
econdary b) The President may also allot funds made available by 
r depart. this Act for the construction, repair, and improvement of public 
the State highways in Alaska, the Canal Zone, Puerto Rico, and the Virgin 
€ proper Islands 
lable for Sec. 206. All contracts let for construction projects and all 
ent, and loans and grants pursuant to this title shall contain such pro- 
cts shall isions as are necessary to insure (1) that no convict labor shall be 
roved by employed on any such project; (2) that (except in executive, 
idministrative, and supervisory positions), so far as practicable and 
ts under feasible, no individual directly employed on any such project shall 
€ several permitted to work more than thirty hours in any one week; 
ection 2! that all employees shall be paid just and reasonable wages 
1921, as which shall be compensation sufficient to provide, for the hours of 
amended labor as limited, a standard of living in decency and comfort; 
lumbia +) that in the employment of labor in connection with any such 
ate bears project, preference shall be given, where they are qualified, to ex- 
he latest service men with dependents, and then in the following order: 
und shal! A) To citizens of the United States and aliens who have declared 
inds ap- their intention of becoming citizens, who are bona fide residents of 
ind such the political subdivision and/or county in which the work is to be 
ligated verformed, and (B) to citizens of the United States and aliens who 
aid ap have deciared their intention of becoming citizens, who are bona 
fide residents of the State, Territory, or district in which the work 
nts shall s to be performed: Provided, That these preferences shall apply 
» be pre nly where such labor is available and qualified to perform the 
tractors work to which the employment relates; and (5) that the maximum 
im rates human labor shall be used in lieu of machinery wherever practi- 
luded i cable and consistent with sound economy and public advantage. 
bec. 207. (a) For the purpose of expediting the actual con- 
s in the truction of public works contemplated by this title and to provide 
mended of financial assistance to persons under contract with the 
ruction States to perform such construction, the President is 
er mil ‘uthorized and empowered, through the Administrator or through 
r agencies as he may designate or create, to approve any 
e Ter nt executed by any such contractor, with the written 
1 “high t of the surety or sureties upon the penal bond executed in 
yvem ber n with his contract, to any national or State bank, or his 
of this gainst the United States, or any part of such claim, under 
may be tract; and any assignment so approved shall be valid for 
of Agr ses, notwithstanding the provisions of sections 3737 and 
the Revised Statutes, as amended. 
ry high funds received by a contractor under any advances 
5 neces nsideration of any such assignment are hereby declared 
t funds in the hands of such contractor to be first applied 


yment of claims of subcontractors, architects, engineers, 
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surveyors, laborers, and material men in connection with the 
project, to the payment of premiums on the penal bond or bonds, 
and premiums accruing during the construction of such project on 
insurance policies taken in connection therewith. Any contractor 
and any officer, director, or agent of any such contractor, who 
applies, or consents to the application of, such funds for any other 
purpose and fails to pay any claim or premium hereinbefore men- 
tioned, shall be deemed guilty of a misdemeanor and shall be 
punished by a fine of not more than $1,000 or by imprisonment for 
not more than one year, or by both such fine and imprisonment. 
(c) Nothing in this section shall be considered as imposing upon 
the assignee any obligation to see to the proper application of the 
funds advanced by the assignee in consideration of such assignment. 


SUBSISTENCE HOMESTEADS 


Sec. 208. To provide for aiding the redistribution of the over- 
balance of population in industria! centers $25,000,000 is hereby 
made available to the President, to be used by him through such 
agencies as he may establish and under such regulations as he may 
make, for making loans for and otherwise aiding in the purchase of 
subsistence homesteads. The moneys collected as repayment of 
said loans shall constitute a revolving fund to be administered as 
directed by the President for the purposes of this section. 


RULES AND REGULATIONS 


Sec. 209. The*President is authorized to prescribe such rules 
and regulations as may be necessary to carry out the purposes of 
this title, and any violation of any such rule or regulation shall be 
punishable by fine of not to exceed $500 or imprisonment not to 
exceed six months, or both. 


IssvUE OF SECURITIES AND SINKING FUND 


Sec. 210. (a) The Secretary of the Treasury is authorized to 
borrow, from time to time, under the Second Liberty Bond Act, 
as amended, such amounts as may be necessary to meet the expen- 
ditures authorized by this Act, or to refund any obligations previ- 
ously issued under this section, and to issue therefor bonds, notes, 
certificates of indebtedness, or Treasury bills of the United States 

(b) For each fiscal year beginning with the fiscal year 1934 
there is hereby appropriated, in addition to and as part of, the 
cumulative sinking fund provided by section 6 of the Victory 
Liberty Loan Act, as amended, out of any money in the Treasury 
not otherwise appropriated, for the purpose of such fund, an 
amount equal to 24 per centum of the aggregate amount of the 
expenditures made out of appropriations made or authorized under 
this Act as determined by the Secretary of the Treasury. 


REEMPLOYMENT AND RELIEF TAXES 


Sec. 211. (a) Effective as of the day following the date of the 
enactment of this Act, section 617 (a) of the Revenue Act of 1932 
is amended by striking out ‘‘1 cent’’ and inserting in lieu thereof 
“16 cents.” 

(b) Effective as of the day following the date of the enactment 
of this Act, section 617 (c) (2) of such Act is amended by adding 
at the end thereof a new sentence to read as follows: ‘As used in 
this paragraph the term ‘benzol’ does not include benzol sold for 
use otherwise than as a fuel for the propulsion of motor vehicles, 
motor boats, or airplanes, and otherwise than in the manufacture 
or production of such fuel.”’ 

Sec. 212. Titles IV and V of the Revenue Act of 1932 are 
amended by striking out ‘‘1934"’ wherever appearing therein and by 
inserting in lieu thereof 1935.’ Section 761 of the Revenue Act 
of 1932 is further amended by striking out ‘“‘and on July 1, 1933” 
and inserting in lieu thereof ‘‘and on July 1, 1933, and on July 1, 
1934.” 

Sec. 213. (a) There is hereby imposed upon the receipt of 
dividends (required to be included in the gross income of the 
recipient under the provisions of the Revenue Act of 1932) by any 
person other than a domestic corporation, an excise tax equal to 
5 per centum of the amount thereof, such tax to be deducted and 
withheld from such dividends by the payor corporation. The 
tax imposed by this section shall not apply to dividends declared 
before the date of the enactment of this Act. 

(b) Every corporation required to deduct and withhold any tax 
under this section shall, on or before the last day of the month 
following the payment of the dividend, make return thereof and 
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pay the tax to the collector of the district in which its principal 
place of business is located, or, if it has no principal place of business 
in the United States, to the collector at Baltimore, Maryland. 

(c) Every such corporation is hereby made liable for such tax 
and is hereby indemnified against the claims and demands of any 
person for the amount of any payment made in accordance with the 
provisions of this section 

(d) The provisions of sections 115, 771 to 774, inclusive, and 
L111 of the Revenue Act of 1932 shall be applicable with respect 
to the tax imposed by this section 

(e) The taxes imposed by this section shall not apply to the 
dividends of any corporation enumerated in section 103 of the 
Revenue Act of 1932 

Sec. 214. Section 104 of the Revenue Act of 1932 is amended 
by striking out the words “the surtax’’ wherever occurring in such 
section and inserting in lieu thereof “any internal-revenue tax.’ 
The heading of such section is amended by striking out ‘‘surtaxes”’ 
and inserting in lieu thereof “internal-revenue taxes."’ Section 
13(c) of such Act is amended by striking out “‘surtax’’ and inserting 
in lieu thereof ‘‘internal-revenue tax.’ 

Sec. 215. (a) For each year ending June 30 there is hereby 
imposed upon every domestic corporation with respect to carrying 
on or doing business for any part of such year an excise tax of $1 for 
each $1,000 of the adjusted declared value of its capital stock 

(b) For each year ending June 30 there is hereby imposed upon 
every foreign corporation with respect to carrying on or doing 
business in the United States for any part of such year an excise 
tax equivalent to $1 for each $1,000 of the adjusted declared value 
of capital employed in the transaction of its business in the United 


States 


(c) The taxes imposed by this section shall not apply 

(1) to any corporation enumerated in section 103 of the 
Revenue Act of 1932; 

(2) to any insurance company subject to the tax imposed 
by section 201 or 204 of such Act; 

(3) to any domestic corporation in respect of the year ending 
June 30, 1933, if it did not carry on or do business during a part 
of the period from the date of the enactment of this Act to 
June 30, 1933, both dates inclusive; or 

(4) to any foreign corporation in respect of the year ending 
June 30, 1933, if it did not carry on or do business in the United 
States during a part of the period from the date of the enactment 
of this Act to June 30, 1933, both dates inclusive 


(d) Every corporation liable for tax under this section shall 
make a return under oath within one month after the close of the 
year with respect to which such tax is imposed to the collector for 
the district in which is located its principal place of business or, if 
it has no principal place of business in the United States, then to the 
collector at Baltimore, Maryland. Such return shall contain such 
information and be made in such manner as the Commissioner with 
the approval of the Secretary may by regulations prescribe. The 
tax shall, without assessment by the Commissioner or notice from 
the collector, be due and payable to the collector before the ex- 
piration of the period for filing the return. If the tax is not paid 
when due, there shall be added as part of the tax interest at the 
rate of 1 per centum a month from the time when the tax became 
due until paid. All provisions of law (including penalties) appli- 
cable in respect of the taxes imposed by section 600 of the Revenue 
Act of 1926 shall, insofar as not inconsistent with this section, be 
applicable in respect of the taxes imposed by this section. The 
Commissioner may extend the time for making the returns and 
paying the taxes imposed by this section, under such rules and 
regulations as he may prescribe with the approval of the Secretary, 
but no such extension shall be for more than sixty days 

(e) Returns required to be filed for the purpose of the tax im- 
posed by this section shall be open to inspection in the same man- 
ner, to the same extent, and subject to the same provisions of law, 
including penalties, as returns made under title II of the Revenue 
Act of 1926 

(f) For the first year ending June 30 in respect of which a tax 
is imposed by this section upon any corporation, the adjusted 
declared value shall be the value, as declared by the corporation in 
its first return under this section (which declaration of value cannot 
be amended), as of the close of its last income-tax taxable year 
ending at or prior to the close of the year for which the tax is 
imposed by this section (or as of the date of organization in the case 
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of a corporation having no income-tax taxable year ending at or 
prior to the close of the year for which the tax is imposed by this 
section). For any subsequent year ending June 30, the adjusted 
declared value in the case of a domestic corporation shall be the 
original declared value plus (1) the cash and fair market value of 
property paid in for stock or shares, (2) paid-in surplus and contri. 
butions to capital, and (3) earnings and profits, and minus (A) the 
value of property distributed in liquidation to shareholders, (R) 
distributions of earnings and profits, and (C) deficits, whether 
operating or nonoperating; each adjustment being made for the 
period from the date as of which the original declared value was 
declared to the close of its last income-tax taxable year ending at or 
prior to the close of the year for which the tax is imposed by this 
section. For any subsequent year ending June 30, the adjusted 
declared value in the case of a foreign corporation shall be th, 
original declared value adjusted, in accordance with regulations 
prescribed by the Commissioner with the approval of the Secretary. 
to reflect increases or decreases (for the period specified in the 
preceding sentence) in the capital employed in the transaction of 
its business in the United States. 

(g) The terms used in this section shall have the same meaning 
as when used in the Revenue Act of 1932. 

Sec. 216. (a) There is hereby imposed upon the net income of 
every corporation, for each income-tax taxable year ending after the 
close of the first year in respect of which it is taxable under section 
215, an excess-profits tax equivalent to 5 per centum of such portion 
of its net income for such income-tax taxable year as is in excess of 
12% per centum of the adjusted declared value of its capital stock 
(or in the case of a foreign corporation the adjusted declared valu 
of capital employed in the transaction of its business in the United 
States) as of the close of the preceding income-tax taxable year 
(or as of the date of organization if it had no preceding income-tay 
taxable year) determined as provided in section 215. The terms 
used in this section shall have the same meaning as when used in 
the Revenue Act of 1932. 

(b) The tax imposed by this section shall be assessed, collected, 
and paid in the same manner, and shall be subject to the sam 
provisions of law (including penalties), as the taxes imposed by 
title I of the Revenue Act of 1932. 

Sec. 217. (a) The President shall proclaim the date of 


(1) the close of the first fiscal year ending June 30 of any 
year after the year 1933, during which the total receipts of the 
United States (excluding public-debt receipts) exceed its total 
expenditures (excluding public-debt expenditures other than 
those chargeable against such receipts), or 

2) the repeal of the eighteenth amendment to the Consti 
tution, 


whichever is the earlier. 

(b) Effective as of the Ist day of the calendar year following 
the date so proclaimed section 617(a) of the Revenue Act of 1932 
as amended, is amended by striking out “1% cents” and inserting 
in lieu thereof ‘‘1 cent.” 

(c) The tax on dividends imposed by section 213 shall not apply 
to any dividends declared on or after the Ist day of the calendar 
year following the date so proclaimed. 

(d) The capital-stock tax imposed by section 215 shall not apply 
to any taxpayer in respect of any year beginning on or after the Ist 
day of July following the date so proclaimed. 

(e) The excess-profits tax imposed by section 216 shall not app) 
to any taxpayer in respect of any taxable year after its taxable 
year during which the date so proclaimed occurs. 

Sec. 218. (a) Effective as of January 1, 1933, sections |!' 
23(i), 169, 187, and 205 of the Revenue Act of 1932 are repealed 

(b) Effective as of January 1, 1933, section 23(r) (2) of the Reve 
nue Act of 1932 is repealed. 

(c) Effective as of January 1, 1933, section 23(r) (3) of the 
Revenue Act of 1932 is amended by striking out all after the wore 
“Territory” and inserting a period. 

(d) Effective as of January 1, 1933, section 182(a) of the Reve- 
nue Act of 1932 is amended by inserting at the end thereo! a ne¥ 
sentence as follows: ‘‘No part of any loss disallowed to a partnet 
ship as a deduction by section 23(r) shall be allowed as a deduct 
to a member of such partnership in computing net income 

(e) Effective as of January 1, 1933, section 141(c) of the Rever™ 
Act of 1932 is amended by striking out “except that for the taxa 
years 1932 and 1933 there shall be added to the rate of tax pt 
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| by sections 13(a), 201(b), and 204(a), a rate of three fourths 
r centum”’ and inserting in lieu thereof the following: “ex- 
hat for the taxable years 1932 and 1933 there shall be added 
rate of tax prescribed by sections 13(a), 201(b), and 204(a), 
of three fourths of 1 per centum and except that for the 

years 1934 and 1935 there shall be added to the rate of tax 
bed by sections 13(a), 201(b), and 204(a), a rate of 1 per 


No interest shall be assessed or collected for any period prior 
~otember 15, 1933, upon such portion of any amount deter- 
| as a deficiency in income taxes as is attributable solely to the 
iments made to the Revenue Act of 1932 by this section. 
v) In cases where the effect of this section is to require for a 
taxable year ending prior to June 30, 1933, the making of an 
income-tax return not otherwise required by law, the time for 
making the return and paying the tax shall be the same as if the 
return was for a fiscal year ending June 30, 1933. 
Section 55 of the Revenue Act of 1932, is amended by insert- 
ing before the period at the end thereof a semicolon and the following: 
and all returns made under this Act after the date of enactment of 
the National Industrial Recovery Act shall constitute public 
records and shall be open to public examination and inspection to 
such extent as shall be authorized in rules and regulations promul- 
ated by the President.” 

Sec. 219. Section 500 (a) (1) of the Revenue Act of 1926, as 
umended, is amended by striking out the period at the end of the 
second sentence thereof and inserting in lieu thereof a comma and 
the following: “‘except that no tax shall be imposed in the case of 
persons admitted free to any spoken play (not a mechanical re- 
production), whether or not set to music or with musical parts or 
.ccompaniments, which is a consecutive narrative interpreted by 
a single set of characters, all necessary to the development of the 
plot, in two or more acts, the performance consuming more than 
| hour and 45 minutes of time.” 


APPROPRIATION 


Sec. 220. For the purposes of this Act, there is hereby author- 
ized to be appropriated, out of any money in the Treasury not 
itherwise appropriated, the sum of $3,300,000,000. The President 

suthorized to allocate so much of said sum, not in excess of 
$100,000,000, as he may determine to be necessary for expenditures 
n carrying out the Agricultural Adjustment Act and the purposes, 
powers, and functions heretofore and hereafter conferred upon the 
Farm Credit Administration. 

Sec. 221. Section 7 of the Agricultural Adjustment Act, ap- 
proved May 12, 1933, is amended by striking out all of its present 
terms and provisions and substituting therefor the following: 

Sec. 7. The Secretary shall sell the cotton held by him at his 
discretion, but subject to the foregoing provisions: Provided, That 
he shall dispose of all cotton held by him by March 1, 1936: Pro- 
ied further, That, notwithstanding the provisions of section 6, 
the Secretary shall have authority to enter into option contracts 
with producers of cotton to sell to the producers such cotton held 
by him, in such amounts and at such prices and upon such terms 
and conditions as the Secretary may deem advisable, in combina- 
ton with rental or benefit payments provided for in part 2 of this 
tith 

Notwithstanding any provisions of existing law, the Secretary 
of Agneulture may in the administration of the Agricultural 
Adjustment Act make public such information as he deems neces- 
sary in order to effectuate the purposes of such Act.”’ 


TITLE III—-AMENDMENTS TO EMERGENCY 
RELIEF AND CONSTRUCTION ACT AND 
MISCELLANEOUS PROVISIONS 


-ecTION 301. After the expiration of ten days after the date 
up ich the Administrator has qualified and taken office, (1) no 
appucstion shall be approved by the Reconstruction Finance 
Cor hon under the provisions of subsection (a) of section 201 


vergency Relief and Construction Act of 1932, as amended, 
the Administrator shall have access to all applications, 
records of the Reconstruction Finance Corporation relat- 
Ing ‘ns and contracts and the administration of funds under 
— section: Provided, That the Reconstruction Finance 
Lor on may issue funds to a borrower under such subsection 
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(a) prior to January 23, 1939, under the terms of any agreement or 
any commitment to bid upon or purchase bonds entered into with 
such borrower pursuant to an application approved prior to the 
date of termination, under this section, of the power of the Re- 
construction Finance Corporation to approve applications. 


DECREASE OF BORROWING POWER OF RECONSTRUCTION FINANCE 
CORPORATION 


Sec. 302. The amount of notes, debentures, bonds, or other 
such obligations which the Reconstruction Finance Corporation is 
authorized and empowered under section 9 of the Reconstruction 
Finance Corporation Act, as amended, to have outstanding at any 
one time is decreased by $400,000,000. 


SEPARABILITY CLAUSE 


Sec. 303. If any provision of this Act, or the application there- 
of to any person or circumstances, is held invalid, the remainder of 
the Act, and the application of such provision to other persons or 
circumstances, shall not be affected thereby. 


SHort 


Sec. 264. This Act may be cited as the ‘National Industrial 
Recovery Act.” 


Public Works and Recovery 


RECENT PASSAGE by Congress of the National Industrial Re- 
covery Act (given in full in the preceding pages) and its approval 
by the President must indeed prove heartening to all engineers 
Many who have closely followed the development of this move 
ment are confident that the ability of public works to solve many 
economic problems will be strongly demonstrated in this large- 
scale effort. 

Doubtless also the employment possibilities inherent in the 
undertaking will be brought home closely to many members 
The obvious intent of this legislation, with its expenditure of three 
billions and more on public works, is that construction should 
be distributed largely within states, counties, cities, and the 
smaller governmental units. Such a tremendous outlay will de- 
mand the reemployment of many technical men. Of these, engi- 
neers, surveyors, estimators, and inspectors doubtless will come 
first to mind. But in addition it is confidently expected that this 
immense program will make itself felt beneficially in numberless 
ways, involving every industry and locality. 

In spite of the fact that a considerable part of the work in all 
probability will be prosecuted through existing governmental 
agencies, it seems that the major emphasis will properly be placed 
on the smaller political units, such as towns and local communities. 
Hence engineers should be alive especially to the possibilities in 
their own localities. Such an attitude is directly in line with 
the intent of those administering the National Industrial Recovery 
Act. 


National Color of the Eleventh Engineers 


AT A SIMPLE yet impressive ceremony in the Board Room of the 
Society on June 15, 1933, the service national color of the Eleventh 
Engineer Regiment was presented to United Engineering Trustees, 
Inc., for permanent preservation. The presentation was made by 
Mrs. Parsons, wife of the late William Barclay Parsons, Hon. 
M. Am. Soc. C.E. General Parsons not only organized the regi- 
ment but commanded it during its service in France 

The Eleventh Engineers were the first armed American troops 
to arrive in England after the United States entered the War and 
were reviewed in London by the King and Queen in 1917. The 
regiment's first engagement was with the British at Cambrai 

In a case in the entrance lobby of the Engineering Societies 
Building, 33 West 39th Street, New York, are displayed the na- 
tional and regimental colors of the Twenty-fourth and the Twenty- 
seventh Engineers and the 312th Signal Corps. The color of the 
Eleventh Engineers, entrusted to the safekeeping of the United 
Engineering Trustees, Inc., is now displayed in the same case, 
where it can be viewed by all who are interested. 


No. > i 
by this 
adjusted q 
all be the 
t value of 
nd contri- 
| 
= 
| 
= | 
‘ 
tax 


406 


Civit ENGIneeRinG for July 1933 


News of Local Sections 


BUFFALO SECTION 


At a meeting of the Buffalo Section, held at the Buffalo Athletic 
Club on May 16, officers for the coming year were elected as 
follows: George F. Unger, President; Elwin G. Speyer, Vice- 
President; and Frederick O. Francis, Secretary-Treasurer 

CONNECTICUT SECTION 

A meeting of the Connecticut Section, called principally for the 
purpose of discussing methods of stimulating public works, was 
held at the University Club in Hartford on May 23. Several 
interesting talks on unemployment were given. Among those 
who spoke were William Rankin, mayor of Hartford; Harrison P. 
Eddy, of Metcalf and Eddy, of Boston; and Frank A. Barbour, 
of Boston. There were 27 members and 


consulting engineer 


guests in attendance 
DAYTON SECTION 


At noon on May 15, the regular monthly meeting of the Dayton 
Section was held at the Engineers Club. Nicholas Didishko, 
a young student from Russia, now a senior in the Engineering 
College of the University of Dayton, gave a talk on conditions in 


Russia. There were 19 present 


ITHACA SECTION 


The Ithaca Section held a dinner meeting in Willard Straight 
Hall on the campus of Cornell University on April 18. Glenn D 
Holmes, Chief Engineer of the Intercepting Sewer Board, of Syra- 
cuse, N.Y., was the guest speaker. He described the design and 
construction of the new activated sludge sewage treatment plant 
at Newark, N.Y. The May meeting of the Section, held on the 
16th, was in conjunction with a meeting of the Cornell University 
Student Chapter. This joint session was addressed by Howard E 
Whitney, Construction Engineer for the Pennsylvania Water and 
Power Company and the Safe Harbor Water Power Corporation. 


Kansas City SEcrION 
There were 32 in attendance at a dinner and meeting of the 
Kansas City Section held on May 16. The guest of honor was 
Col. F. G. Jonah, who addressed the meeting on engineering 
matters of general interest. The Section voted to affiliate with the 
recently formed Construction Council of Missouri 


LOUISIANA SECTION 


The annual meeting of the Louisiana Section was held in New 
Orleans on May 10, with 51 members and guests present. In- 
cluded in the business session was the election of officers for the 
ensuing year, which resulted as follows: John Riess, President; 
John H. O'Neill, First Vice-President; F. P. Hamilton, Second 
Vice-President; H. A. Sawyer, Secretary; and R. L. Moroney, 
Treasurer. Among those who spoke were D. Derickson, Pro- 
fessor of Civil Engineering at Tulane University; Harold A. 
Stone, Director of Research for the California Taxpayers’ Associa- 
tion; Allan T. Dusenbury, consulting engineer of New Orleans; 
and Charles Wiggin, president of the local section of the American 
Society of Mechanical Engineers 


Mip-Sovutu SEcTION 


were over 150 in attendance at the annual convention of 
on May 5 and 6 


There 
the Mid-South Section, held in Vicksburg, Miss., 
The guests of honor were Alonzo J. Hammond and Anson Marston, 
President and Past-President of the Society, respectively, and F. G. 
Jonah, Chief Engineer of the Frisco Lines. The election of officers 
for the coming year resulted as follows: T. B. Larkin, President; 
Herbert D. Vogel and H. W. Nugent, Vice-Presidents from Missis- 
Boesch and Vernon H. Smith, Vice-Presidents from 
Dickinson and W. W. Zass, Vice-Presidents 
Schwartz, Secretary-Treasurer. In- 
Maj.-Gen. Lytle 
Harley B. 


sippi; C. E 
Tennessee; W. D 
from Arkansas; and C. H 
cluded among the speakers were the following 
Brown, Chief of Engineers, U.S. Army; Brig.-Gen 
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Ferguson, President of the Mississippi River Commission; T. B 
Larkin, District Engineer, U.S. Engineer Office; and George R 
Clemens, Senior Engineer, Mississippi Kiver Commission. Other 
features of the occasion were inspection trips to the U.S. Water. 
ways Experiment Station, the Vicksburg Bridge, and other points 
of engineering interest. 


MILWAUKEE SECTION 


On April 26 the Milwaukee Section held a meeting at the City 
Club, with 29 present. Various routine business matters occupied 
a part of the session. The speaker of the evening was Maj Harry 
M. Trippe, of the U.S. Engineer Office, who gave an address on the 
subject of experimental breakwaters, illustrating his talk by means 
of three models of breakwaters of wood and concrete of the usual 
type of construction. 


NORTHWESTERN SECTION 


The Northwestern Section held a dinner meeting jointly with the 
University of Minnesota Student Chapter on May 25. The princi 
pal speaker of the occasion was George M. Shepard, Chief Engineer 
of the Department of Public Works of St. Paul, who chose for his 
subject, “Recent Federal Public Work and Emergency Unemploy 
ment Relief Measures.” An interesting discussion of this topic 
followed Mr. Shepard’s remarks. 


Student Chapter News 


Co_umMBIA UNIVERSITY 


The Columbia University Student Chapter and its guests en 
joyed a spring party and dance at the Men’s Faculty Club on Apri! 
21. The entertainment included motion pictures of surveying 
and mapping at Camp Columbia, music by the camp orchestra, and 
an illustrated lecture on prints on engineering subjects by J. K 
Finch, Renwick Professor of Civil Engineering at the university 
At the close of this program refreshments were served, and the res! 
of the evening was devoted to an informal dance. 


RENSSELAER POLYTECHNIC INSTITUTE 


There were about 150 in attendance at the March meeting of! 
the Rensselaer Polytechnic Institute Student Chapter. The fea 
ture of the occasion was an address by Francis J. Keis, consulting 
engineer with Solomon and Keis of Troy, N.Y., whose topic was the 
development of an artesian water supply for the Latham Water 
District in Albany County, New York. Maps, slides, and motion 
pictures were used to illustrate this interesting lecture. 


Appointments of Soctety Representatiwes 


SaMvueEL G. NEILER AND Bion J. ARNOLD, Members Am. Soc. C.E 
served as Society representatives at the summer meeting of th: 
American Association for the Advancement of Science, held ir 
Chicago, June 19-30. 


American Engineering Council 


National representative of 26 engineering societies, with a constituent 
membership of 60,000 professional engineers, reports civil engineering 
news of the Federal Government 


INDUSTRIAL CONTROL—PvuBLIC WorRKS LEGISLATION 


Hopes of the engineering profession and the construction indus 
try for a revival in construction activity seem well on the way ¢ 
fulfillment through the enactment of the Adminstration’s progra™ 
providing for industrial control and a greatly expanded pubic 
works program. The full text of the measure appears elsewher 
in this issue. 

Title II, providing for public works and construction projec 
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. virtually unchanged from its original form. Briefly the 
vides for the preparation by an Administrator of Public 
u . of a comprehensive program of public works and for the 
ing of their construction with Federal funds. Government 
' anel has already been active for several weeks in shaping up 
t} deral construction plans to fit such a program. Emphasis 
. being placed on the consideration of those projects that can be 
started without delay. 
Washington is the Mecca for unemployed engineers hoping to 
positions with the Public Works Administration. Well 
sidered opinion indicates that in general the profession has 
ter opportunity of indirect employment through association 
the municipal, county, state, and Federal agencies which 
il] actually execute the public works projects contemplated under 
the act 
ritle III virtually brings to an end the activities of the Recon- 
struction Finance Corporation relative to the granting of loans for 
self liquidating projects. The act provides that after a period of 
ten days following its enactment, this work will be administered 
hy the Federal Public Works Administration. Title I of the bill 
is of particular interest to industrial engineers because of its pro- 
visions for the stimulation of trade through trade agreements 
providing for fair competition. 


FEDERAL EMPLOYMENT OF PRIVATE ENGINEERS 


The recently enacted Industrial Control—Public Works Bill 
containing provisions for an expanded Federal public works pro- 
gram will result in a marked increase in the activities of the office 
f the Supervising Architect, Treasury Department. The Assis- 
tant Secretary of the Treasury in charge of Public Buildings, 
L. W. Robert, Jr., M. Am. Soc. C.E., has declared his desire to 
utilize to the fullest extent the services of private engineers and 
architects. He frankly states that he expects services of the 
highest character, and that they shall be rendered most expedi- 
tiously. He further states that he will carefully scrutinize the 
qualifications of architects and will insist that they employ or have 
associated with them engineers of high caliber to ensure that the 
engineering design of the buildings will be of the highest type. 
Mr. Robert has called upon the American Engineering Council and 
the American Institute of Architects to furnish him with lists of 
competent members of their professions in every state. It is not 
expected that the initial effort will result in an inclusive list. The 
Council will therefore continue to cooperate with the Treasury 
Department in bringing to its attention additional names and in 
investigating the qualifications of names that have reached the 
department from other sources. 

his request on the part of the Assistant Secretary of the Trea- 
sury presents an opportunity for the engineering profession to render 
a difficult and valuable public service. It represents a confidence 
that can be sustained only by the willing and unselfish cooperation 
f members of the profession throughout the country. From Mr. 
Robert the engineers are assured of sympathetic understanding as 
he has devoted his entire business life to the practice of the pro- 
fession. A graduate of the Georgia Institute of Technology, he 
has attained prominence throughout the South as president of 
Robert and Company, consulting engineers and architects of At- 
lanta,Ga. In addition to being a member of the American Society 
f Civil Engineers, Mr. Robert is a member of the Georgia State 
Board of Architects, the American Institute of Electrical Engi- 

ers, and the American Society of Mechanical Engineers. 


TENNESSKEE VALLEY AUTHORITY 


With the President’s signing of H.R. 5081 on May 18, the 
Tennessee Valley Authority became an established fact after many 
years of controversy as to disposition to be made of the Govern- 
ment properties at Muscle Shoals. The act paves the way for the 
‘uture development of the entire Tennessee River Basin. The 

‘| accents the production and distribution of power, and the 
production of fertilizer has been subordinated to an experimental 
Pp! The President is authorized to lease the Government 
Nitrate Plant at Muscle Shoals and if he fails to do so within one 
scretionary authority is granted the Tennessee Valley 
ty for the limited production of fertilizer. 

asure carries authority for the immediate construction, 
r the Secretary of War or the Secretary of Interior, of Cove 

1 and a transmission line connecting it with Muscle 

(he Authority is further empowered to build or lease lines 
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for the transmission and distribution of power, to proceed with 
flood control work in the Tennessee Valley area, to improve the 
navigability of the Tennessee River, to undertake the prevention 
of soil erosion, and generally to provide fer the agricultural and 
industrial development of the valley. The measure authorizes the 
issuance of bonds not to exceed $50,000,000 in amount, for the 
purpose of constructing any future dam, steam plant, or other 
facility, to be used in whole or in part for the generation or trans- 
mission of electric power. The measure further authorizes all 
appropriations necessary to carry out the provisions of the act. 

The engineering profession has cause to be gratified at the Presi- 
dent’s selection of Arthur E. Morgan, M. Am. Soc. C.E., to be 
chairman of the Tennessee Valley Authority. Dr. Morgan is 
perhaps best known in engineering circles for his work as chief 
engineer of the Miami Conservancy District. In addition to his 
duties as President and Director of the Dayton Morgan Engineer- 
ing Company, he has served as President of Antioch College, Yel- 
low Springs, Ohio, since 1922 

The Senate on June 10 confirmed the appointments of H. A. 
Morgan, President, University of Tennessee, and David EF. Lilien- 
thal, Member, Wisconsin Railroad Commission, to fill the other 
two vacancies on the board of the Tennessee Valley Authority. 
Dr. H. A. Morgan has been intimately identified with industrial 
problems in Tennessee, and Mr. Lilienthal is noted for his experi- 
ence in public utility regulation work in Wisconsin. 


GOVERNMENT REORGANIZATION PLANS 


Executive orders for reorganizing certain Government services, 
submitted to Congress June 10 by President Roosevelt, affect to 
some extent the technical services of the Government. These 
Executive orders were of a limited nature and conformed to a pre- 
vious statement attributed to the President that he would not at 
this time attempt a complete reorganization of the Executive offices 
of the Government. Among other changes the orders provide for 
the following: 

1. The consolidation of all functions of administering public 
buildings and reservations, national parks, national monuments, 
and national cemeteries in the Department of the Interior, and the 
abolition of the following commissions: Arlington Memorial 
Bridge Commission; Public Buildings Commission; Public 
Buildings and Public Parks of the National Capital; National 
Memorial Commission; and Rock Creek and Potomac Parkway 
Commission. 

2. The abolition of the U.S. Shipping Board and the transfer 
to the Department of Commerce of its functions and those of the 
U.S. Shipping Board Merchant Fleet Corporation. 

3. The abolition of the National Screw Thread Commission. 

4. The abolition of the Federal Employment Stabilization 
Board. 

In accordance with law, the orders are made to become effective 
61 days from the date submitted to Congress, except that it is 
felt that some discretion must be reserved to postpone the effective 
date in the case of particular transfers. 


SuPREME CouRT ORDERS COMPLIANCE WITH LAKE WATER DECREE 


The Supreme Court of the United States enlarged its decree in 
the so-called Chicago Lake Water Diversion case, on May 22, to 
require the State of Illinois to take all necessary steps, including 
provision for the appropriation of money, that may be required to 
comply with the decree of the court in the case. Chief Justice 
Hughes declared in his opinion that the state, and not the Sanitary 
District of Chicago, is the primary party responsible for the exe- 
cution of the court’s decree. The State of Illinois was told to 
report its action in compliance with this provision on or before 


October 2. 
New MEMBER OF MississippP1 RIveER COMMISSION 


The Senate on May 18 confirmed the appointment of Leo O 
Colbert, M. Am. Soc. C.E., as a member of the Mississippi River 
Commission. Commander Colbert's appointment to the com- 
mission is in accordance with the provision of the law which 
requires that one member of the board shall be from the U.S. Coast 
and Geodetic Survey. He fills the vacancy caused by the recent 
death of Capt. Robert L. Faris, former Assistant Director of the 
Coast and Geodetic Survey. 


June 15, 1933 


ITEMS OF INTEREST 


Engineering Events in Brief 


Civil Engineering for August 


As THs tssue leaves the presses, the 
Sixty-third Annual Convention of the 
Society at Chicago is in full swing. A 
number of its sessions are being held 
jointly with the American Society of 
Mechanical Engineers, the American 
Institute of Electrical Engineers, and the 
American Academy for the Advancement 
of Science rhe program bristles with 
valuable contributions 

For the benefit of those who are unable 
to go to the Convention and as a record 
for those who attend, the papers presented 
are to be abstracted in the next two issues 
of Civic. for August 
and September. In the August number 
will be found the papers presented at the 
general session on Tuesday, June 27, 
1933, and at the meetings of the Technical 
Divisions held on Thursday, June 29 

Every taxpayer, every citizen, and every 
engineer must be interested in rising taxes 
A feature of the general technical meeting 
on Tuesday, June 27, was a round-table 
discussion on tax reduction in cities, states, 
and the National Government Ar- 
ranged under the auspices of the Engi- 
neering-Economics and Finance Division, 
this part of the Convention program 
indicates definitely that the members of 
the profession will be able to help con- 
siderably in straightening out the snarl of 
overlapping taxes and their increasing 
burden The August issue of CrviL 
ENGINEERING will contain abstracts of 
the papers presented at this meeting 

One of the features of the session on 
Thursday is the review by the Construc- 
tion Division of the progress made during 
the past century in construction methods. 
Twelve engineers, each an expert in his 
special branch of the profession, present 
brief papers pointing out the advances 
made in methods and materials in the 
construction of transportation facilities, 
bridges, municipal facilities, Federal recla- 
mation projects, national defense facili- 
ties, water terminals, construction ma 
chinery, and industrial buildings 

Engineers specializing in hydraulics 
and power will be interested in the report 
of the Committee on Legislation Respect 
ing the Safety of Dams and in the analysis 
of the official plans presented for the de 
velopment of the international section of 
the St. Lawrence River. A paper on the 
Chicago terminus of the Lakes-to-Gulf 
Waterway will give an insight into the 
influence of water-borne transportation on 
this great commercial center of the Middle 
West In addition to these papers, the 
August issue will contain abstracts of 
those presented at the Thursday meetings 
of the Structural, the Surveying and Map- 
ping, and the Highway Divisions. The 
September number is being reserved for 
abstracts of the papers read before the 
echnical Divisions on Friday, June 30, 
1933 


Engineering Progress 
Depicted by Models 


REPRESENTATIVE of the splendid dis- 
play work being done by Student Chap- 
ters of the Society, and by undergraduate 
civil engineering classes in general through- 
out the country, are the models dis- 


CoLorapo River Proyect MopgELs 


played at the last ‘“‘open-house”’ of Iowa 
State College, at Ames, Iowa. Some of 
these are shown in the accompanying 
illustrations 

The George Washington Bridge, built 
from drawings included in the first 
progress report of the Port of New York 
Authority, served as the subject for 
a float in the college’s annual Veishea 
Parade last May. This model, built 
to scale and having an over-all length of 
20 ft, gave a very pleasing effect and 
afforded an accurate representation of the 
actual structure. It was awarded first 
prize in the engineering group and the 
second all-college prize. 

Among the models representing the 
work of the civil engineer at the open- 
house exhibit were those depicting the 
Boulder Dam, highway evolution, stream 


pollution, and a coaling station, all hui}; 
under the leadership of the Stucen 
Chapter of the Society. Two of these 
models are pictured. 

In the background of the illustratioy 
showing the Boulder Dam model ¢a; 
be seen a large relief map giving th: 
important topographic features of th 
entire flood-control, water-supply, and 
power-development project Explana 
tory notes emphasizing the magnitude of 
the project accompanied this exhibit 

All the structural parts of the coaling 
station model were made from paper 
including the latticed girders, angles 
gussets, and sheet-steel plates. A coat 
of aluminum paint gave these parts and 
the finished model a realistic appearanc 


300-ToNn STeEL COALING STATION 
Paper Model from Working Drawings 


The model, which measured 18 by 24 ir 
in plan and 30 in. in height, was bull 
from blueprints used several years ag 
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ting the full-sized structure for the 

so, Rock Island, and Pacific Rail- 

». at Manly, Iowa. About 30 stu- 

ent. of the freshman class participated 

work as a study in descriptive 

try. Thus they were acquainted 

vorking drawings, structural shapes, 
iesign and erection procedure. 


Degrees Conferred on 
Engineers 


\s IS USUAL at commencement time, 

rsities and colleges throughout the 
wintry are taking cognizance of the im- 
nortance of the engineer’s contribution to 
science by conferring honorary and ad- 
anced degrees on numerous members of 
the profession. Several members of the 
Society are among the engineers who have 
been thus honored during the 1933 com- 
meneement season. In addition to the 
following list there are probably others 
regarding whom information has not yet 
reached Society Headquarters. 


LincotN Assoc. M. Am. 
Soc. C.E., Master of Science, Yale Uni- 
versity 

Atonzo J. President Am. 
Soe. C.E., Doctor of Engineering, Rose 
Polytechnic Institute 

D. C. Henny, M. Am. Soc. C.E., Doctor 
of Engineering, Oregon State College. 


Orrs E. Hovey, M. Am. Soc. C.E., Doc- 
tor of Science, Clarkson College of Tech- 
nology 

S. MeENpDEN, M. Am. Soc. 
C.E., Doctor of Engineering, Rose Poly- 
technic Institute 


Georce R. Putnam, M. Am. Soc. C.E., 
Doctor of Engineering, Rose Polytechnic 
Institute 

Ropert RrpGway, Past-President Am. 
Soe. C_E., Doctor of Engineering, Brook- 
lyn Polytechnic Institute. 

WALTER M. Situ, M. Am. Soc. C.E., 
Doctor of Science, Military College of 
South Carolina. 


Recent Honors Awarded 


AMONG those receiving special engi- 
neering honors at this time are the follow- 
ing members of the Society 


D. C. Henny, M. Am. Soc. C.E., has 


Seen clected an Honorary Member of the 
Royal Institute of Engineers (of Holland). 
. Leon S. Morsserrr, M. Am. Soc. C.E., 
: as 1 ived the Louis Edward Levy Gold 
Medal award by the Franklin Institute 


\clphia for his paper, ‘“‘The Design, 
and Erection of the Kill Van 
Kull (Bayonne) Arch,” published in the 
32 issue of the Journal of the 
institute. The award was made 
/ at the annual Medal Day exer- 
the imstitute. 


Ivit ENGINEERING for Fuly 1933 409 


To the Engineering Graduate of 1933 


By E. P. Arneson, M. Am. Soc. 


PRESIDENT OF THE TEXAS SECTION OF THE SocreTy 


Reprinted from the May Issue of “The 
Texas Engineer,” the Monthly Publication 
of the Texas Section 


THE ENGINEERING graduate of 1933, in 
search of employment, must face an almost 
desperate competition from the older 
men. A large number of qualified engi- 
neers, many years out of college and with 
families, are in need of work. The young 
engineer is therefore likely to be unem- 
ployed for some time 

This is not news to the 1933 graduate 
He is perhaps now filled with despair and 
disgust over the apparently barren out- 
come of four years of earnest college work 
It is to the disappointed graduating engi 
neer that the following is addressed 

Aside from its utilitarian aspect, engi- 
neering, soberly interpreted, presents a 
philosophy. If the young engineer has 
learned anything from his studies, it is 
surely the great general law of cause and 
effect with constant change. Things do 
not merely happen: there are reasons 
why they happen. Nor do things stay 
ikung in one condition. All nature pro- 
claims this law, human nature no less. It 
ought to be plain then that the present 
economic depression is a social phenome- 
non. The depression is an observation, 
so to speak, made in a great laboratory 
and plotted on a graph of human progress 
somewhat below the average line of in- 
crease 

Only the unscientific believe the world 
will come to an end at an early date. The 
engineer knows it wobbles occasionally, 
but its average movement is the same from 
year to year. So it is with virile nations: 


they do not have meteoric careers. Even 
Rome had a long decline before it fell 
There is some doubt that it ever truly fell 
The United States is too strong to be per- 
manently injured even by a major eco- 
nomic disturbance. The trend of its 
growth, again considered as a curve, has 
not flattened out. There are great days 
ahead for the American people 

All this a young engineer should be able 
to interpret from his own scientific experi- 
ence The question then is: What 
should he do under the circumstances? 
The answer is more study. If the 1933 
graduate can finance further work at col- 
lege, let him by all means do so. If this is 
not possible, let him study at home. To 
do this will be a graceful gesture toward a 
stricken profession, because he will re- 
move himself from an unfortunate compe- 
tition for employment 

If the 1933 graduate is bored with his 
studies and does not relish additional 
schooling therein, let him take up studies 
outside of engineering: drawing, music, 
foreign languages, literary effort. Engi- 
neers often progress in their own pro- 
fession, strange to say, more by what 
they know outside of it than by what they 
know within it. Test the truth of this 
statement by asking older engineers 

Such, then, is the writer's program for 
the 1933 engineering graduate. First, let 
him draw on his own philosophy for inter 
preting present economic conditions, for 
comfort, and for confidence in his country 
Then let him prepare himself in the ameni- 
ties of life so that when the bright dawn 
appears, he may step out into it, not only as 
a good engineer, but as the complete man. 


Bridges on Postage Stamps 


STAMPS BEARING illustrations of bridge 
structures have been issued by countries 
throughout the world, as may be seen 
from the specimens reproduced on the 
page of special interest in this issue. 
A glance at the various countries rep- 
resented will show that bridges evidently 
have universal popularity. 

The first ten stamps, with the excep- 
tion of No. 9, show what might perhaps 
be called the early types of bridges, in- 
cluding several with masonry arches. 
The stamp showing a railroad bridge 
wrecked by flood, No. 11, was issued by 
Liechtenstein in connection with a flood 
relief campaign, and all the stamps of the 
issue were sold at a premium, which was 
used for the relief fund. 

The whole story of the increasing bold- 
ness with which engineers have designed 
bridges to span greater and greater widths 
is illustrated by these stamps. Here are 
shown the masonry arch of the ancients, 
the bamboo suspension bridge of a primi- 
tive people, modern reinforced concrete 
viaducts, far-flung steel arches, and canti- 


lever and suspension spans —the product 
of the highest skill of today’s builders 

It is evident that many countries con- 
sider even an ordinary bridge as a national 
achievement worthy of commemoration 
A bridge so commemorated must have 
some special significance in the country 
where the stamp is issued. It would be of 
interest to discover the story behind each 
of these structures and their relation to 
the history of the country itself. In the 
United States and Canada, where some of 
the largest and most outstanding bridges 
have been constructed, only two examples 
of bridge work—the Niagara arch and 
the Quebec Bridge—have been com- 
memorated by stamp issues 

The set of stamps reproduced in this 
number is from the collection of E. M 
Proctor, M. Am. Soc. C.E., which con- 
tains stamps illustrating engineering 
works, such as power houses, dams, mines, 
mills, canals, and buildings. Although 
the originals from which the halftone re- 
production was made are perfect speci 
mens of uncanceled stamps, each engrav- 
ing has been defaced by a white score line 
to comply with U.S. postal regulations 


410 Civit ENGINEERING for July 1937 Vou. 3, No.7 


An Adventure in Adult 
Education 


Since NovemMpBer 1932 the local com- 
mittee caring for unemployed engineers 
in metropolitan New York, that is, the 
Professional Engineers’ Committee on 
Unemployment, has cooperated with The 
Engineering Foundation in conducting a 
series of courses at 33 West 39th Street, 
New York, for these unemployed engi- 
neers The courses were given by mem- 
bers of the faculties of Columbia and 
New York universities, the Polytechnic 
Institute of Brooklyn, Stevens Institute 
of Technology, the College of the City of 
New York, and the Personnel Research 
Foundation Six hundred engineers 
availed themselves of the opportunity to 
obtain without cost new viewpoints and 
mental occupation during this period of 
readjustment 

Classes were held twice a week and 
continued for from eight to twenty weeks 
Ten courses were provided: in Business 
Finance, Building Construction, Concrete 
Design, Development of Inventions, In- 
dustrial Application of Electricity, In- 
dustrial Management, Mechanical Equip- 
ment of Buildings, Power Plant Engineer- 
ing, Sales Engineering, and Vocational 
Readjustment 

One of the by-products of the courses 
was the obtaining of suggestions and criti- 
cisms from the registrants by means of 
a questionnaire distributed among them 
Many bore witness to the high quality of 
the instruction given and to the value of 
the courses in building up their morale 
and broadening their outlook both on 
life and on the profession. In reply to the 
question as to what they considered were 
the deficiencies in their own college train- 
ing, many of the older men expressed 
regret that they had not had courses in 
public speaking, economics, business 
finance, accounting, psychology, and sales 
engineering, and that their college courses 
had not been more cultural 


New Connectors for Timber 


A metnop of increasing the strength of 
wooden joints in timber construction from 
4 to 8 times that obtained by the usual 
bolted connections is described in a printed 
report of the U.S. Department of Com- 
merce, ‘“Modern Timber Connectors for 
Timber Construction."’ The connectors 
consist of dowels and metallic rings of 
various types, which are set or forced into 
the wood concentric with the connecting 
bolt rhis new type of construction for 
timber bridges is a development of the 
World War. Subsequently it was fur 
ther developed in Europe and is now com 
ing into use in the United States 

The 150-page report, which is the joint 
effort of the National Committee on Wood 
Utilization and the Forest Products Labo- 
ratory, may be secured from the Superin 
tendent of Documents, Washington, D.C., 
at the price of 15 cents. It may also be 
obtained from the District Offices of the 
U.S. Department of Commerce, located in 
the principal cities of the country 


NEWS OF ENGINEERS 
From Correspondence and Society Files 


W. BAKER has accepted a position 
as Assistant Construction Engineer for 
the Metropolitan Utilities District, of 
Omaha, Nebr. He was previously em- 
ployed as an assistant in the Water Re- 
sources Survey of the University of 
Nebraska 

G. H. ALLEN has resigned bis position 
as Chief Designing Engineer for the 
International Steel Company, of Evans- 
ville, Ind., to become District Engineer 
of the Fifth District for the State High- 
way Commission, with headquarters in 
Vincennes, Ind 

C. Y. Hou, who was formerly Division 
Engineer for the Hangchow-Kiangshan 
Railway, with headquarters in Hangchow, 
China, has now accepted a position in the 
Department of Public Works of Nanking 
Municipality. He is located in Nanking. 


HAROLD A. STONE has now accepted a 
connection as Executive Secretary with 
the Bureau of Governmental Research, 
with headquarters in New Orleans, La. 
He was formerly employed as Director of 
Research for the California Taxpayers’ 
Association. 


James G. STeese, since his return from 
Alaska last summer, has been located in 
Tulsa, Okla., as President of the Nortorp 
Corporation. He is also receiver for the 
White Oak Corporation, successor to the 
White Oak Refining Company, the White 
Oak Gasoline Company, and the Gulf 
States Terminal and Transport Company. 


RicHaRD Harry Hutt, formerly a 
draftsman for the Ventura Fuel Company, 
of Ventura, Calif., has accepted a position 
as Division Engineer with the Industrial 
Fuel Supply Company, of Los Angeles. 


Jutio E. has resigned as Dean 
of the Engineering School of the Univer- 
sity de El Salvador, San Salvador, in 
order to take up the private practice of 
engineering. He will, however, retain 
the professorship of hydraulics. 


A. B. CHRISTENSEN has resigned his 
position as Office Engineer for John 
Monks and Sons-Ulen and Company, 
Serres, Greece, to accept a connection 
with Kampmann, Saxild and Company, 
of Teheran, Persia. 

Jeprua A. Wape has severed bis con- 
nection with the Federal Water Service 
Corporation, of New York, N.Y., to 
become Chief Engineer of the California 
Water Service Company, with head- 
quarters in San Francisco 

S-C. Kano has resigned his position as 
Chief of the First Division of the Board of 
Public Works, of the Kiangsu Provincial 
Government, Chin Kiang, China, to 
become Chief of the Engineering Division 
of the Bureau of Public Roads for the 
National Economic Council of China, 
Nanking, China. 


Pau. F. GeMPERLE has accepted a 
position with the Metropolitan Water 
District of Southern California, with 
offices in Los Angeles. He was formerly 
Assistant Engineer for J. B. Lippincott, 
of the same city. 

H. E. Micuavup has entered the employ, 
as engineer, of the Compania Manu 
facturera de Cigarros, “‘El Aguila,” S. A 
Nogal, No. 212, Mexico, D. F. Mexico, 
a subsidiary of the British-American 
Tobacco Company. 

Joun A. Veecn has accepted a position 
as Assistant Engineer of the Dawson 
Daylight Coal Company, Inc., of Louis. 
ville, Ky. 

Ratpwu C. Sweeney has accepted an 
appointment as Engineer of Sewerage and 
Sewage Treatment, in the Department of 
Public Works and Utilities of Springfield, 
Ohio. 


EDWARD E. WALL has been reappointed 
to his former position as Director of 
Public Utilities of the City of St. Louis 


J. A. HerKomer has resigned his posi- 
tion as instrumentman and assistant engi- 
neer with the Pacific Gas and Electric 
Company of Auburn, Calif., to become an 
inspector for the Los Angeles County 
Flood Control District on the San Gabriel 
Dam No. 1. 


C. B. Kmpertcy has resigned as District 
Engineer for the U.S. Fidelity and 
Guaranty Company, of Baltimore, Md., 
to join the staff of Harris and Koontz, 
of Kansas City, Mo. 


BAXTER L. BROWN, consulting engi- 
neer of St. Louis, Mo., has been ap 
pointed President of the Board of 
Public Service of St. Louis. 


T. W. Oscoop, formerly Assistant 
Superintendent of the California Industria! 
Accident Commission, of Los Angeles 
Calif., has been appointed Safety Engi 
neer of the Metropolitan Water District 
of Southern California, with headquarters 
in Banning, Calif. 


Joun H. Wovu.re FLANAGAN has Ie! 
his position with Messrs. Sheard Breach 
and Company, of London, to accept 
connection in the Resident Engineers 
Office on the Swansea Main Drainag 
Scheme, Swansea, Great Britain 


A. R. B. EpGecomsBe has joined the 
staff of the P. W. D. (Irrigation) Secr 
tariat, of Lucknow, U. P., India. 


J. Norman Pease has resigned as Di 
rector of Lockwood, Greene Engineers 
Inc., of New York, N.Y., to enter the 
employ of the Sardik Laboratories In 
of the same city. 


LuTHER W. IRWIN has accepted an en 
gineering position with the Metropolita: 
Water District of Southern California 
His headquarters will be Los Angeles 


S. R. Truespett, formerly with 
General Motors Truck Company 
Pontiac, Mich., is now with the Atlant 
Greyhound Lines. His offices are ™ 
Charleston, W.Va. 
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CLARK has become associated with 

Pennsylvania Department of High- 

- with headquarters in Hollidaysburg, 

p, His former connection was with the 
r Home Company, of Altoona, Pa. 


wARLES C. ENGLISH is now associated 
Sanitary Engineers, Inc., with head- 
-ters in Cleveland, Ohio. 


1 W. Davis has been promoted from 

position of contracting engineer to 
that of contracting manager of the 
\feClintie-Marshall Corporation, of St. 


Louis, Mo. 
Wrtram H. Wrex has become asso- 


ciated with the Metropolitan Park Board 
of Tacoma, Wash., as Park Engineer. 


P. RIcHMOND, previously 
employed as track supervisor for the 
New York, New Haven, and Hartford 
Railroad Company, has been made a 
transitman in the engineering department 
of this company. 


J. S. Means has been promoted to the 
position of district engineer of the Johns- 
Manville Sales Corporation, of Cincinnati, 
Ohio. 


F. D. Howe. has opened a consulting 
office in Los Angeles, Calif. Previously 
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he was with the Motor Transit Company 
of that city as Vice-President and General 
Manager. 

Francisco Gomez-PEREz, who has 
been employed as Construction Manager 
of the Rodriguez Dam, Tijuana, Baja 
California, has now been promoted to the 
Mexico City office of the Mexican Na- 
tional Irrigation Commission. 

Guy Boscuxe, formerly with the 
Panama Mail Steamship Company of San 
Francisco, Calif., has now accepted the 
position of Vice-President of the Lineas 
Grace de Mexico, with headquarters in 
Mexico City. 


Changes in Membership Grades 


Additions, Transfers, Reinstatements, Deaths, and Resignations 


From May 10 to June 9, 1935, Inclusive 


AppITIons TO MEMBERSHIP 


Georce Mircue (Jun. "32), Liberty, 
Kans 

Bissett, Fart Cuaurant (Assoc. M. °33), 5814 
Fleming Ave., Oakland, Calif. 

Carrie, Juirus (Jun. '32), 601 Sixty- 
Fifth Ave., Oak Lane, Philadelphia, Pa 

Srmon Frank (Jun. °'33), 2304 Grand 
Ave., Pueblo, Colo. 

Evans, Antuony (Assoc. M. ‘°33), 
lunior Civ. Engr., Dept. of Water and Power 
Res., 1438 North Coronado St.), Los Angeles, 

oconer, ArTHUR Maxwett (Jun. °33), 502 

West 213th St., New York, N.Y. 

‘aTLIN, Ropert Henry (Jun. °33), Instr., Civ, 

Eng.. Duke Univ., Box 294, College Station, 

Durham, N.C 

‘ever, (Jun. '33), 7 Scott 5St., 

Cambridge, Mass. 


Guernsey, Epwarp Evsripvce (Jun. °32), 28 
Academy St., Arlington, Mass 

Lavercne YorpAn, Luts (Jun. °33), Treas., 
Ear! K. Burton, Inc., Box 1367, San Juan. 
Puerto Rico 

Layton, Wittarp (Jun. '32), Box 98, 
Morris, Conn 

Lazar, Dantet Morrison (Jun. °33), Engr., 
Triest Contr. Corporation, 165-11 Hillside 
Ave, Jamaica (Res., 215 West 91st St., New 
York), N.Y 

eVAN, SterpHen (Jun. 1706 South Meridian 
Indianapolis, Ind 

[ACKENZIE, LEONARD ALEXANDER (Assoc. M. 
2 Res. Engr., Clanwilliam Irrig. Works, 
anwilliam, Cape Province, Union of South 

Ricuarp Greorce (Assoc. M. ‘'33), 

Service Mgr., 240 East 9th St., Upland, 


Joun Leonarp (Assoc. M. Supt 
' Track, Philadelphia Rapid Transit Co. 
6736 Ogontz Ave.), Philadelphia, Pa 
Isapore (Jun. ‘32), 8518 Eighty- 

Ave., Woodhaven, N.Y 

Rustum Karkausmro (M. '33), Prof 

Osmania Univ Gulistan, Sappers 
secunderabad, India 

Moore (Jun. °32), Instr., 
and San. Eng New York Univ., 
ty Heights, New York, N.Y. 

Rem Craicc (Assoc. M. °33), 49 
n Ave., New York, N.Y 

NRY FRANKLIN (Assoc. M. °33), with 
te Constr. & Eng. Co., Box 423, Alma, 


Tuompson, Joun Cavett (Jun. '33), Tracer, 
Middle Rio Grande Conservancy Dist. (Res., 
1101 West Marquette Ave.), Albuquerque, 
N. Mex. 

Wiiirams, James Parrick (Assoc. M. ‘°33), 
Sales and Service Engr., Alpha Portland Ce- 
ment Co., 230 Park Ave., New York, N.Y 
(Res., 211 Henry St., Hasbrouck Heights, 
N.J.) 


MeMBERSHIP TRANSFERS 


Brown, Darton Muwros (Jun. "27; Assoc. M. 
'33), Engr., Marcus Contr. Co., Inc., 150 Nas- 
sau St.. New York (Res., 1100 Ocean Ave., 
Apartment 4H, Brooklyn), N.Y 

Crark, Cartes Samus. (Assoc. M.'23; M 
‘32), with Surety Dept., Massachusetts Bond- 
ing & Insurance Co. 14 Kilby St., Boston, 
Mass 

Covas, Perrecro Antronto (Jun. Assoc M 
'33), Computer, Div. of Design and Heavy 
Constr., City of Rochester (Res., 15 Meriden 
St.), Rochester, N.Y. 


Fe_pMANN, Epwarp Henry (Jun. ‘27; Assoc. 
M. °33), Asst. Engr, W. W. Young (Res., 
58 De Kalb Ave.), White Plains, N.Y 


Gercer, CHartes Davip (Jun. '30; Assoc. M 
"33), Asst. Engr., Wm. Ferguson, 152 Market 
St. (Res., 161 North 9th St.), Paterson, N.J 


Hunter, WaLpo (Assoc. M. "25; M.’'33), 
U.S. Veterans Hospital, Oteen, N.C 


Kuuns, Joun Dantet (Jun. Assoc. M., 
'33), Business Mgr., Board of Education (Res., 
254 West 3d St.), Springfield, Ohio 


Lorues, Hersert Georce (Jun. "29; Assoc 
M. °33), Gen. Supt. of Constr., The Kroger 
Grocery & Baking Co. (Res., 2371 Rohs St.), 
Cincinnati, Ohio. 

Lupke, WaALtTerR Friepricn (Jun. "26; Assoc 
M. °33), Constr. Mgr., Louis Keil, Ossining 
(Res., 95 Beekman Ave., Apartment 544 U, 
North Tarrytown), N.Y 


MEMBERSHIP AS OF 
June 9, 1935 


Associate Members... 6,525 
Corporate Members . 12,121 
Honorary Members............. 18 


Ramirez, Retnacpo (Assoc. M. "23; M. ‘33), 
Chf. Asst. Engr, Am. R. R. of Puerto Rico, 
Box 330, San Juan, Puerto Rico 


Harry Epwarp (Jun. "30; Assoc. M 
"33), Engr. and Sales Mer., Pacific Flush-Tank 
Co., 4241 Ravenswood Ave., Chicago, Ill 


Tsar, Fanc-Yitn (Jun. °'27; Assoc. M. ‘33), 
Prof., Dept. of Civ. Eng., National Tsing 
Hua Univ., Peiping, China 


REINSTATEMENTS 


INFANTE, Percival MAXIMILIAN, M., reinstated 
May 15, 1933 


RESIGNATIONS 


CHANDLER, Joun Henry, Assoc. M., resigned 
May 31, 1933 

Donovan, Greenseury Witttam, Jr, Jun 
resigned May 20, 1933 

HARTMANN, Rote Foucner, Assoc. M., resigned 
May 31, 1933 

O'Rourke, James Francis, Assoc. M., resigned 
May 10, 1933 


DeaTHS 


Core, Jouw Apams. Elected M., Mar. 7, 1894; 
died Nov. 16, 1932 

Doremus, ASRAHAM FAIRBANKS. Elected M., 
Oct. 4, 1893; died May 10, 1933 

Ferreses, Harry Hiceerr Elected Assoc 
M., July 11, 1927; died April 8, 1933 


Gores, Laurence Arcuipatp. Elected Assoc 
M., Nov. 26, 1923; M., May 12, 1930; died 
December 18, 1932 

Greaves, ANDREW VALERIAN Elected Jun 
June 7, 1926; Assoc. M., Aug. 26, 1929; died 
Jan. 25, 1932 

Maury, Dasney Hernvon Elected M., May 
3, 1899; died May 11, 1933 


Noerzii, Freo Apoiten. Elected Assoc. M., 
Nov. 25, 1919; M., July 12, 1926; died May 
24, 1933 

Pace, Newson. Elected M. May 3 
1905; died March 7, 1932 


REDMAN Dwicar Raymonp. Elected M 
Aug. 30, 1926; died May 15, 1933 


Simpson, Roserr Harris. Elected M.. April 
18, 1927; died May 18, 1933 


Sreenstrur, Elected Assoc. M., Oct 
1, 1926; died May 16, 1933 


Wuson, Henry Harrison. Elected Assoc M., 
Nov. 26, 1918; M., July 16, 1928; died May 
31, 1933. 
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Men Available 


These items are from information furnished by the Engineering Societies Employment Service, with offices in Chicago, New York, ond 


San France 


fe es, and the fee is to be found on page 97 of the 1933 Year Book of the Society. 


mployment Service, 31 West 


The Service is available to all members of the contributing societies. 


59th Street, New York, N.Y. 


A complete statement of the proc edure, the locatio of 
To expedite publication, notices should be sent direct to | 
Employers should address replies to the key number, care of the New York Office, 


unless the word Chicago or San Francisco follows the key number, when the reply should be sent to the office designated. 


CONSTRUCTION 


Cost Eno Jun. Am. 
Soc. C.E.; 20; 5 years on subsurface construc- 
tion materials, stee! erection, time studies, cost 
analysis, and estimating on subway work and 


cofferdam D-2151 


Crva Assoc. M. Am. Soc. C.E.; 
32: licensed construction engineer, New Jersey; 
1 year of varied experience as draftsman and 
inspector; 2 years in charge of real estate de 
velopment 5 years on construction work and 
quantity surveying for estimating Excellent 
references Will consider connection with con- 
struction company or building inspector for 
valuation reports 1690 

or Construction; M. Am 
Soe. CE experienced in bakery and brewery 
construction, handling all physical problems for 
either the owner's end or contractors Able to 


take complete charge. C-7840 
DesiIGn 


Grapuate Civi. ENGINEER Assoc M. Am 
Soc. C_E 15: New Vork State license; 10 years 
building design, structural and 
mechanical equipment heating ventilating 
etc designer of several all-welded buildings 
instructor for 1 year in school for teaching design 
of welded steel structures Available immedi 
ately 


experence on 


Sraverurat Enoineer; Assoc. M. Am. Soc 
graduate; state licenses 
10 years experience surveying, design, and 
Design, detail, and preparation of 


married 


construction 
plans and specifications, on railroad, highway 
parkway, harbor, and tall building structures 
Completely familiar with the design of rigid 
frame bridges Available immediately D-1496 

Srreucrurat Enwoineer; Assoc. M. Am. Soc 
C.E 10 married graduate of Rensselaer 
Polytechnic Institute licensed professional 
engineer and surveyor 10 years experience—5S 
years with consulting engineer; 2 years in charge 
of office, designing steel and concrete bridges, 
fixed and movable, particularly vertical-lift, and 
steel and concrete for buildings; excellent drafts 
man Salary secondary to demonstrating worth 
to employer D506 

INDUSTRIAL ENGINEER AND ARCHITECT M 
Am Sec CE heensed 20 years 
experience in the design and construction of 
industrial plants of all kinds, housing groups for 
private interests and state institutions, hydro 
Experienced in 


graduate 


electric developments etc 
organization and direction of drafting room and 
office forces, field forces B-2835 


Srructrurat Enorneer; Assoc M. Am. Soc 
C.K 40; married; graduate, 8 years experience 
in design of structural steel and reinforced con 
crete, mill buildings, blast furnaces, substations 
transmission lines Last 4 years in responsible 
charge of design and detail of electrification 
structures for railroad suburban electrification 
Desires position with consulting engineer, fabri 
cator, of engineering contractor Available now 
C-3326 


EXECUTIVE 


Crvm Enorneer, Assoc M. Am. Soc C.E.; 
44, married, C.E. degree 14 years highway 
engineering experence quahihed on estimates 
designs surveys plans specthications and 
construction, 6 years with Texas Highway 
years as resdent engineer in 
design, and construction 
Desires responsible 
Available 


Department—5 
charge of surveys 
$1,700,000 county program 
charge of work Speaks Spanish 
immediately D-2178 


Unrversrry Grapvuate; M. Am. Soc. C.E.; 
broad experience on surveys and investigations 
of conditions for construction; design and super- 
vision of construction of water works, tunnels, and 
all kinds of large bridges of both steel and con- 
crete, including the sinking of deep foundations 
by both the open sinking and under air methods; 
vigorous in mind and body. D-2170 


M. Am. Soc. C.E.; 49; 
licensed New York and Florida; 5 years on 
building construction, highways, and sewers; 
20 years on dredging, rock removal, jetty con- 
struction, dike building, pile driving, bank revet- 
ment, and paving; economic studies 5 years of 
field experience in above in direct charge Loca- 
tion immaterial. Available immediately. C- 
3957. 


Civm ENGINEER 


Civu. Enoineer; Assoc. M. Am. Soc. C.E.; 
51; graduate; 28 years in responsible charge of 
construction and design of municipal water 
supply structures, locks, dams, reservoirs, river 
improvement, bridges, shafts, vehicular tunnel, 
irrigation canals and structures, etc Qualified 
for an important position Location and salary 
open B-5412 


Crvm Enorneer; Assoc. M. Am. Soc. C.E.; 
licensed professional engineer, New York State; 
25 years experience in design and construction of 
steam and hydro-electric power plants, and 
transmission lines of all capacities, including 220,- 
000 volts, industrial plants, electric railways, 
valuations, estimates, specifications, and pur- 
Desires responsible charge of work. 


B-5423 


chasing 
Location New York 


Civmu Enorvesr; Jun. Am. Soc. C.E.; 29; 
married; college graduate with 4 years of experi 
year teaching-fellowship work. 
German descent; 68 inches tall; weighs 145 
pounds; in good health; unemployed Wishes 
connection with good company. Can _ give 
Available at once. Location United 
C-3977 


ence and a 


references 
States or foreign 


Grapuate Encineer; Assoc M. Am. 
Sec. C.E 0 years varied structural experience; 
drafting, design, surveys, and construction; also 
office and selling experience Desires position in 
field or office in engineering or related business, 
capacity; also instructorship or sales- 
Available immediately. C-7605. 


in any 
engineering 


CONSTRUCTION ENGINEER AND SUPERINTEN- 
pent; Assoc. M. Am. Soc. C.E.; 20 years experi- 
ence, water works, sewers, municipal paving, and 
state road construction Qualified to estimate, 
organize, and supervise. Surveys, reports, in- 
vestigations, analysis, and financial connections 
made Also available to any sales organization 
selling equipment or materials for this work. 
D-2203 


Crvm Enoineer; Assoc. M. Am. Soc. C.E.; 
34, 8 years experience in design, drafting, and 
construction of reinforced concrete, structural 
steel, and timber structures; developing and 


planning of paper and pulp plants. Location 
immaterial (foreign or domestic) Will do any 
professional work. Available now. D-119 


Civu. Encrneer; Assoc. M. Am. Soc. C.E.; 
30 years experience, chiefly specializing in food 
markets, cold storage, refrigeration; has had 
considerable experience as general manager for 
sales division of electric refrigerators, domestic 
and commercial D-1516 


Civim Enorineer; M. Am. Soc. C.E.; in South 
America for past 12 years in charge of various 
engineering and construction projects, which 
included heavy mountain railway construction, 
development and construction of subdivisions 
with all of its sewer, water, sidewalk, and pave- 
Commercial and public 

Management of real 


ment construction 
building construction 
estate projects D-1992 


412 


Srrucrurat Encineer; M. Am. Soc. 45 
married; extensive experience in fabricating 
business with exceptionally successful record ig 
estimating, designing, and sales. Will appreciate 
opportunity to give further information in detail 
C-5095 


Hypravuiic Encineer; M. Am. Soc 
graduate 23 years experience on irrigation 
water supply, drainage, and river control; 8 years 
as chief engineer of irrigation districts involving 
design and construction of large storage works 
2 years foreign consulting; ready for exacting 
work in field or office anywhere. Complete 
references. C-5225. 


JUNIOR 


Grapuate Encineer; Jun. Am. Soc. CE: % 
married; junior executive; 5 years experience 
including estimating, structural design, archi 
tectural design, and real estate. Valuable 
supplementary experience in architecture. [PD 
1743 


Juntor Enotneer; Jun. Am. Soc. CE: 
married; architectural construction, Wentworth 
Institute, Boston, Mass., 1927; 6 years experi 
ence on bridge construction, surveys, estimates 
inspection, and design, all types of concrete 


structures. Desires work of any sort Location 
immaterial D-2168 
Crvm Encineer; Jun. Am. Soc. CE: 


single; graduate of Ohio Northern State Uni 
versity, B.S. in CLE Has had some experience 
in general engineering practice, especially survey 
ing, with some topographic and construction 
work Salary no object other than to make « 
living. Available immediately. Location im 
material. D-2177 


Crvm EnGctineer; Jun. Am. Soc. CE; 2 
single; B.S. in C.E., Bucknell University, 1932 
desires position in any branch of civil engineering 
Available immediately. Salary secondary Lo 
cation immaterial. D-2186 


Crvm SANITARY ENGINEER; 27; single; 


desires service in civil or sanitary engineering 
Stanford University degrees, A.B. and engineer 
3 years graduate study and research in engineer 
ing, sanitation, chemistry, bacteriology and 
Construction, research, and teaching 

Qualified for construction, design 
Location 


biology 

experience 
laboratory, research, and teaching 
immaterial. Immediately available. D-219! 


TRANSPORTATION ENGINEER; Jun. Am. 5oc 
C.E.; 26; single; C.E. degree, Renssclacr 
Polytechnic Institute, 1928; at present Fellow: 
Transportation, Yale University, studying ru 
way operation, regulation, accounting and 
statistics; 4 years experience with Class I railroad 
on construction and maintenance of bridges 
buildings, and track; also, surveys, estimates 
engineering reports, and legal testimony A vail- 
able Aug. 1, 1933. D-2194. 


Civm EnGineer; Jun. Am. Soc. CE; 2 
married; B.S., Rutgers University, 1926, M>* 
Massachusetts Institute of Technology, !% 
5 years experience with large structural compan) 
on the detailing, estimating, and designing 
bridges and buildings. Pacific Coast location 
preferred. D-2201 


Jun. Am. Soc. C.E; 25 
Kansas University, - 


bridge 


Juntor ENGINEER; 
married; B.S. in C.E., 
years experience on concrete and timber 
construction; 20 months experience in appre 
engineering; member of Tau Beta Pi and >¢™ 
Tau; rating of 86.67, U.S. Civil Service Regste" 
Junior Engineers; capable, resourceful 
able. Desires teaching or engineering pos” 
Available immediately. Location immater™ 
D-2206 


bord in 
reciate 
detail 


CE 
cation 
8 years 
volving 
works 
xacting 
mplete 


E.: 26 
rience 

archi 
aluable 
e D 


itworth 
expen 
imates 
pncrete 
cation 


24 
e Uni 
erence 
survey 
ruction 
nake a 


jeering 


Lo 


single; 
eenng 
gineer 


gineer 


aching 
design 
cation 


191 


1. Soc 
ssc lact 
llow 
g Trai 
and 
ailroad 
ridges 
mates 


Avail- 


MS 
1933 
apany 
ing of 


cation 


ENGINBERING Grapuatse; Jun. Am. Soc 

24. single; Union College, 1932. Good 

field man with ability for leadership 

had varied surveying experience since 

ition Working hours, location, and 

immaterial Available after September 
D-2204 


ent Grapuate; Student Chapter member; 
; nele: graduate of University of California, 
, [wo summers experience in survey party 

ation work, California State Highway 
4 terested in cement and concrete research 
‘ reference as to location. Available any 

D-2205-335-A-7, San Francisco 


ENGINEER; Jun. Am. Soc. C.E 26; 

B.S. in C.E., Rutgers University, 1930; 
ears as transitman in Essex County High- 
way Department; passed New Jersey State Civil 
Service senior draftsman examination Desires 
«working or teaching position in any branch of 
: ngineering, preferably one involving mathe- 
matic 1-663 


Civa Enornser; Jun. Am. Soc. C.E.; 25; 
« BS. in engineering, Manhattan College, 
1931 4 months on building construction; 

lations; driveways, estimating and survey- 
ine «64 «months on estate work, grading and 
miscellaneous small dwelling structures; desires 
work in any branch of civil engineering Loca- 
» immaterial. Available immediately. C- 


604 

Enoineer; Jun. Am. Soc. C.E.; 25; 
BS in C_E.; single; 7 years experience in water- 
work construction Excellent 


man. Available July 15. Location and 
salary open. D-2211 


Recent Grapuate tn C.E.; with some teach- 
ng experience, practical experience, and business 
training Would like work in some foreign 

intry or in Alaska. Business training includes 
knowledge of shorthand and typewriting D- 


Crvm Enorneer; Jun. Am. Soc. C.E.; 
25. single; B.S. in C.E.; 3 years varied experi- 
sce with contractors on highway construction 
and om conerete structures. Available immedi- 
ately Location and salary secondary D-2215. 


Crvu. Enocinser; Jun. Am. Soc. C.E.; 26; 
BS. io CE New York University, 1930; 
years office and assistant engineer with gen- 
eral contractors on Holland and East River 
onels, draftsman; estimating and computing 
steel, concrete, waterproofing; building inspec- 
n, electric welding, and building settlements; 
so hydraulic surveys, planning, and running 
With contractor anywhere. D-1921. 


Jun. Am, Soc. C.E.; 
college education in C.E.; 14 years 
experience as surveyor; city and state licenses, 
* York. Quick, accurate instrumentman; 
s irs in responsible charge of engineering party 
irge location, monumentation, construction 
ts, and city surveying Desires field 
Location in vicinity of New York 

D-2216 


SALES 


RUCTURAL ENGINEER, DESIGNER, AND SALES 
MA M. Am. Soc. C.E.; 39; married; graduate 
icensed; 18 years experience in structural 
«. Managing steel fabricating plant, and 
Last 8 years head of consulting engi- 
‘thee, specializing in structural designing 
tects, owners, and contractors Large 
nee among architects and contractors 
ra New Jersey. A-5489 


TEACHING 

Or ENGINEERING; M. Am 
American-born; Presbyterian; Ph.B.. 
and C_E.; open for position; 20 vears 
experience (12 with one employer); 
hing major course, structural theory, 
strength of materials, statics, kine- 
etics. Qualified personally. B-5954 


\LS ENGINEER; Jun. Am. Soc. C.E.; 
ad. registered civil engineer; B.S.E. 

Michigan University; 9 years in 
tate Highway Laboratory; thorough 
of materials, material testing; last 
charge of laboratory investigations, 


Civit ENGINEERING for Fuly 1933 


Possible connections; other testing organizations, 
material producer in laboratory or engineer 
representative teaching highway subjects, 
especially materials. Available now D-2196 


Crvm Encrneer; M. Am. Soc. C.E.; Member 
S.P_.E.E married; degrees B.S.. C.E.. M.S.; 
13 years successful teaching experience in one 
college; 4 years practical experience. Desires 
teaching position in civil engineering or applied 
mechanics. D-302 


RECENT BOOKS 

New books of interest to Civil Engineers, 
recently donated by the publishers to the 
Engineering Societies Library, will be 
found listed here. A comprehensive state- 
ment regarding the service which the Library 
makes available to members is to be found on 
page 87 of the Year Book for 1933. The 
statements made regarding the books are 
taken from the books themselves, and this 
Society is not responsible for them. 


ELEMENTS OF Power GENERATION By A. M 
Greene, Jr. New York, John Wiley and Sons, 
1933. 314 pp., illus., diagrs., charts, tables, 
9 X 6in., cloth, $3.2: 

Intended to give the young engineering stu- 
dent and the general reader an appreciation of 
the various ways in which power is obtained 
from natural sources, this book describes the 
principles, limitations, and operation of the 
equipment of the modern power station 


ForscuuncsuHert 359. GesAUDESCHWINGUNGEN 
By G. Scharrer and O. Brétz Berlin, VDI 
Verlag, 1933. 24 pp., illus., diagrs., charts, 
tables, 12 K 8 in., paper, 5 rm 
Two studies concerned with the effects of 

vibration in buildings caused by traffic or ma- 

chinery, and with ways of preventing them 

A method is developed for predetermining the 

natural period of vibration of a building, which is 

sufficiently exact for practical purposes The 
results of measurements upon floors, walls, and 
brick piers are given 


GENERAL PROPERTIES OF MATTER By F. H 
Newman and V. H. L. Searle. 2 ed New 
York, Macmillan Company, 1933 388 pp., 
diagrs., tables, 9 6 in., cloth, 

The aim of the this book is to present a fairly 
complete survey of the fundamental properties 
of matter, developing especially such branches of 
the subject as surface tension, osmosis, and 
viscosity, which are particularly important to 
the mathematician and engineer 


IRRIGATION PRACTICE AND ENGINEERING. Vor! 
1 Use or IRRIGATION WATER AND [IRRIGA 
TIOon Practice. By B. A. Etcheverry and 5S. T 
Harding. 2 ed. New York and London, Mc- 
Graw-Hill Book Company, 1933 256 pp., 
illus., diagrs., charts, tables, 9 xX 6 in., cloth. 
$2.50 
A presentation of the essential features of good 

practice in the handling and use of water on the 

farm The physical properties of soils, water 
requirements of irrigated farms, preparation 
of land and methods of irrigation, farm distribu 
tion, and small pumping plants are discussed 

It is a textbook for college students and those 

engaged in building or managing irrigation 

systems. This edition has been entirely re 
written 


MEBRSTIELIGRE RAHMEN Bd. 2, Liefg. 1-4 
By A. Kleinlogel 3 ed Berlin, W. Ernst 
and Sohn, 1932-1933 Diagrs., tables, 10 x 7 
in., paper, Lief. 1, 80 pp., 6rm.; Lief. 2, pp 
81-160, 6 rm.; Lief. 3, pp. 161-240, 6 rm 
Lief. 4, pp. 241-291, 4.50 rm 
Professor Kleinlogel’s book provides working 

formulas for the calculation of most types of 

statically indeterminate structures that are in 
common use. The present volume, which con 

cludes the work, is chiefly concerned with mill 

buildings and multi-story buildings. Twelve 


7 


major types of structures and seven special 
cases are considered, and two fully worked 
examples are given 


MITTRILUNGEN AUS DEN FORSCHUNGSANSTALTEN 
pes GHH-Kownzeens, Band 2, Heft 5, March 
1933 Berlin VDI-Verlag pp 00-134, 
illus., charts, diagrs., tables, 12 X 8 in., paper, 
4rm 
Articles on notch testing of weld steel and 

cupola operation in melting high-grade gray 

pig-iron. 


MITTEILUNGEN Des HypRAULISCHEN INSTITUTS 
perk TreCHNISCHEN HocHSCHULE MONCHEN 
Heft 6. Edited by D. Thoma Munich and 
Berlin, R. Oldenbourg, 1933 60 pp., illus 
diagrs., charts, tables, 11 X 8 in., paper, 
4.20 rm 


Four articles, of which three deal with the 
Gibson method for measuring the flow of water 
in conduits Of these, two describe the de 
velopment of a photographic pressure recorder 
of greater exactitude than former ones, and one 
deals with the oscillations in flow disclosed by 
it The fourth describes an investigation of 
resistance to flow at elbows in open channels 


POPULATION TRENDS IN THE UnNirep StTares 
By W. S. Thompson and P. K. Whelpton 
New York and London, McGraw-Hill Book 
Company, 1933 415 pp., diagrs., charts 
tables, 10 XK 6in., cloth, $4 
In gathering information on population for the 

President's Research Committee on Social 

Trends, extensive compilations were accumu- 

lated, which could not be included in the Com- 

mittee report These longer tables are presented 
here and their significance discussed in greater 
detail 


Pusiic Rare Srrevcrures By L. R 
Nash. New York and London, McGraw-Hill 
Book Company, 1933. 379 pp., charts, tables, 
9 X 6in., cloth, 


A compilation of technical, as distinct from 
legal, information about rate practices and 
applications Such topics as rate reduction, 
promotional rates, regulation of rates vs. regula- 
tion of profits, cost analyses, and economic 
factors are discussed The distinctive features 
of the rate structures used by electric, gas, local 
transportation, communication, water, and street 
lighting services are also considered 


ROADMASTER AND His WorKk By E. BE. R 
Tratman Scranton, International Textbook 
Company, 1932 68 pp., diagrs., charts 


tables, 8 5 in., leather, $1 

A concise, practical manual, describing the 
roadmaster’s duties and methods of performing 
them 


Srreet Trarric Frow. By H. Watson. London, 
Chapman and Hall, 1933 395 pp., illus 
diagrs., charts, tables, 0 6in., cloth, 21s 
An analysis of the behavior of street traffic, 

to determine the causes that retard its circulation 
and the magnitude of their effect, and to discuss 
means of expediting movement Economic 
aspects are taken into account The extent to 
which different types of vehicles affect the move- 
ment and speed of traffic is discussed, and the 
means by which traffic may be expedited and 
accidents diminished are considered 


TecnHnicat Man Sects His Services. By E 
Hurst New York and London, McGraw- 
Hill Book Company, 1933. 239 pp, 8 x 6 
in., cloth, $2 
The purpose of this book is to help the tech 

nical man find a job. The author writes from a 

background of extensive experience in helping 

college graduates find positions A series of 
typical cases that illustrate the methods advo 
cated is given 


TRANSITION ZONING By A. C. Comey. Cam 
bridge, Mass., Harvard University Press, 1933 
150 pp., illus, diagrs., tables, 10 X 7 in 
cloth, $2.50 
The problem of regulating buildings and land 

use at the borders of zoning districts, where 

differently restricted districts meet, is discussed 

The author has studied all the ordinances upon 

this subject now in force in the United States 

arranged them in categories, and suggested mode! 
clauses for each. 
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CURRENT PERIODICAL LITERATURE 


Abstracts of Articles on Civil Engineering Subjects from Magazines 
in This Country and in Foreign Lands 
Selected items from the current Civil Engineering Group of the Engineering Index Service, 29 West 39th 


Every article indexed is on file in The Engineering Societies Library, one of the 
Some 2,000 technical publications from 40 countries in 20 lan- 


Street, New York, N.Y. 


leading technical libraries of the world. 
guages are received by the Library and are read, abstracted, and indexed by trained engineers. 
information given in the items which follow, you may obtain the article from your own files, from your local 
Photoprints will be supplied by this library at the cost of reproduc- 


library, or direct from the publisher. 
lion, 25 cents per page, plus postage, or technical translations of the complete text may be obtained at cost. 


BRIDGES 
Betorum Note on Some Concrete Arched 
Structures, R Desprets. /nt. Ry. Congress 


ison Bul English Edition vol. 15, no. 4 
April 1933, pp. 358-387 Brief notes on concrete 
arch bridges. designed and built within recent 


vears by the Belgian National Railway Company 
in connection with the construction of new lines 
Pede Viaduct; Luttre Bridge at Forest; Rue du 
Charroi Bridge at Forest; structures on Molen 
beek and Cauterbroeckbeek; and others 

Berrisn Burrard Bridge Fine 
Example of Structural Engineering Can. Engr 
vol. 64, no. 16, April 18, 1933 PP 58 and 10 
Construction, structural, and architectural fea 
tures of a highway bridge in Vancouver. B.C 
comprising a center span 350 [ft long and carrying 
a S-lane roadway 60 ft wide; cost $3,500,000 

Cowcrere Arcn, Greeat Beiratn wicken- 
ham Bridge ci Eng London vol. 28, no 
121, March 1933, pp. 88-91 Features of the 
new concrete arch highway bridge at Richmond 
over the Thames River, consisting of five spans 
up to 103 ft 4 in. in length, costing about £200.- 

Concrete Greper, CONSTRUCTION Building 
Bohemia River Bridge Contractors and Ener: 
Monthi vol. 26, no. 4, April 1933, pp. 13-16 
Construction of a reinforced concrete highway 
bridge at the head of the Chesapeake Bay, 
Maryland. consisting of 29 spans of 35 ft each and 
a double bascule span, carrying a 20-ft roadway 
Concrete Arch Ribs of Rogue 
River Bridge Decentered by Built-In lacks 
G. S&S Paxon and M Dresser. Construction 
Methods, vol. 15, no. 4, April 1933, pp. 36-39 
Use of the Freyssinet method of arch decentering 
and stress adjustment for the first time in the 
United States in the construction of the Oregon 
Highway Bridge, comprising seven 230-ft spans 

Deston, Evrors Foreign Bridges Exemplify 
Unusual Designs Eng Vews-Re« vol 110 
no. 16, April 20, 1933, pp. 497-500. Compilation 
from foreign press articles, presenting examples of 
the unsymmetrical three-hinged stee! arch 
through-type concrete cantilever, unsymmetrical 
spans eliminating falsework, suspended -cantilever 
bridge, concrete Vierendee! truss, and the floating 
bridge 

Fioors. Combining Concrete and Timber for 
Trestle Decks, G. D. Burr Eng Vews-Re 
vol. 110, no. 17, April 27, 1933, pp. 523 and 524 
Review of some early experiments with sugges 
tions for rational economic design load-slip for 

«in. spikes in shear between concrete and 
timber advantages to be gained by combined 
use of concrete and timber in trestle decks 

Hrionway, Deston Design of Approaches to 
Highway Bridges, H. Criswell Roads and Road 
Construction, vol. 11. no. 123, March 1, 1933 
pp 72-74 Numerical example comparing four 

Concluded 

Rrom Frame Ten Years of Achievement with 
Rigid-Frame Bridge Ene. News-Rec., vol. 110 
no. 17, April 27, 1933, pp. 531-533 Review of 
experience with some 200 structures from 20 to 
224 ft in span, built of reinforced concrete, in 
addition to several of the steel-rib type with a 
maximum span length of 230 ft; partial list of 
rigid-frame bridges, principally in America 


CONSTRUCTION 


methods outlined 


Unusual Designs Are Used for Concrete Bridges 
R lee, vol. 04, no. 13, April 1, 1933, pp. 468 
470 Structural features of several rigid-frame 
conerete bridges and viaducts recently con 
tructed by the Central Kansas Division of the 
Missouri Pacific Railroad, in connection with a 
line and grade-revision project costing $6,500,000 
splicing of concrete piles, use of transit mixers 
new type of overhead bridge 

KENTUCKY Louisville and 
Nashville Completes Outstanding Bridge Ry 
tee, vol. 04, no. 18, May 6, 1933, pp. 658-662 
Construction of a steel truss railroad bridge over 
the Ohio River at Henderson, Ky., having a total 
ength of 7,887 ft, and a maximum span of 675 ft 
protection against corrosion construction of 66 
concrete piers, of which seven are river-span piers 


with heights ranging from 104.9 to 126.6 ft; 
sinking the caissons; erection methods. 


Le renforcement du viaduc 
d'Orival, EB. Fredet irts and Metiers, no. 
March 1933, pp. 83-87. Strengthening the 
superstructure of the Orival railroad bridge, in 
France, consisting of six spans totaling 283.6 m 
in length 


STRENGTHENING. 


SWEDEN The Tranebergssund Bridge. Con- 
crete and Constr. Eng., vol. 28, no. 4, April 1933, pp 
227-237. Features of a new bridge, to replace the 
existing floating bridge, over the Tranebergssund 
in Stockholm, which will be constructed as a fixed 
reinforced concrete arch, with a theoretical span 
of 594 ft, and with adjoining viaducts of the pier 
and girder type; staging of arches; concreting of 
arches; materials, quantities, and costs 


Tow... Survey of Toll Bridge Field, P. K 
Sechyler. Roads and Streets, vol. 87, no. 4, April 
1933, p. 146. Historical notes and statistical 
data on toll bridges in the United States 


BUILDINGS 


Consrrvuction. Stone Setting Contractors 
Use Gantry Crane to Solve Problem of Erecting 
Sixty-Two Gigantic Stone Columns Stone, 
vol. 54, no. 4, April 1933, pp. 164-166. Methods 
of handling and setting monolithic stone columns 
5 ft 3 in. in diameter and 36 ft 6 in. long, weighing 
about 60 tons each, in connection with the con- 
struction of the Mellon Institute Building, at 
Pittsburgh, Pa 

Errecrs. Appraisal Made of 
Southern California's Earthquake Damage, 
J. l. Ballard. Construction Methods, vol. 15, no. 
4, April 1933, pp. 32-34. Observations on modes 
of failure of the various types of buildings. 


Hicn Srresses. Wind 
Pressure on Model of Empire State Building, 
H. L. Dryden and G. C. Hill U.S. Bur Stand. 
ard Journal Research, vol. 10, no. 4, April 1933, 
pp. 493-523, Ll supp. plate. Measurements of the 
distribution of wind pressure over a model of the 
Empire State Building for the purpose of com- 
paring results of model tests with measurements 
on actual building, now in progress under the 
direction of the Research Committee of the 
American Institute of Steel Construction; over 
turning moments measured for same wind direc 
tions; procedure for comparison of results on 
mode! with those on actual building 


Untrep States. Naval Ob 
servatory, F. Hellweg Military Engr., vol. 25, 
no. 141, May-June 1933, pp. 209-213 History 
of the U.S. Naval Observatory and a review of its 
activities and objectives standard of time 
measurement; determination of standard time; 
procedure used in broadcasting standard time. 


WATERPROOFING Waterproofing of Concrete 
and Brickwork Structures and Buildings, A. S 
Buckle Surveyor, vol. 83, no. 2151, April 14, 
1933, pp. 411 and 412. Waterproofers; water- 
proofing concrete; examples of works executed. 
Before Inst. Sanitary Engrs 
Regulations Governing Wrecking 
of Buildings. Contract. Re vol. 47, no. 18, 
May 3, 1933, pp. 439 and 449. Wrecking 
specifications and safety rules adopted by the 
Construction Safety Association of Ontario 


WRECKING 


CITY AND REGIONAL PLANNING 


Crrimes anp Towns. Municipal Cost Ac 
counting, A. A. O'Shea Nat. Assn. Cost Ac- 
countant Bui., vol. 14, no. 17, May 1, 1933, pp 
1269-1290. Contrast between the practices of 
private corporations and municipalities; possi 
bilities of control through municipal cost sys- 
tems; examples of record forms used in the town 
of Brookline, Mass 

Cost Accountinc. Accounting for Boroughs 
and Villages, W. H. Fisher Nat. Assn. Cost 
iccountani Bul., vol. 14, no. 17, May 1, 1933, 
pp. 1291-1314. Details of a system now in 
operation in one of the boroughs of Pennsylvania. 
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CONCRETE 
Cement Sertinc. French Study Set and 
Hardening of Cement, E. Marcotte. Pil ond 
Quarry, vol. 25, no. 7, March 1933, pp. 54 and 55 
Conclusion drawn from adiabatic curves prepared 
by the author; area between adiabatic curve and 
time axis measures the future mechanical strength 
of cement; essential characteristic of hardening 
process, as distinct from set, is a rectilinear 
relation between the strength and logarithm of 
time. Previously indexed from Génie Cipil 
Jan. 28, 1933 

Construction. Need of Better Concrete 
A. M. Bouillon Military Ener., vol. 25, no. 141 
May-June 1933, pp. 259-263. Placing steel 
reinforcement; depositing concrete insuring 
workability; mechanical vibrators; purchasing 
ready-mixed concrete; dangerous results of 
laitance; construction and expansion joints 
necessity for proper curing; water curing; other 
methods of curing; time required for water 
curing; curing under winter conditions; control 
of internal heat; heating of concrete in winter 
(To be continued.) 

Mrxinc. Water Control in Concrete, | § 
Boissier Eng. Assn. Malaya—Quarterly, /our- 
nal, vol. 1, no. 1, Jan. 1933, pp. 24 and 25. De 
scription of a simple automatic water contro! 
apparatus used in concrete construction in south- 
eastern Asia 

Pump Practnc. La mise en place du béton au 
moyen d'une pompe. Génie Civil, vol. 102, n 
15, April 15, 1933, pp. 352-354. Review of the 
European and American practice of pumping 
concrete; features of concrete placing in pump 


Testinc, Strrenctru. 8-Hour Accelerated 
Strength Test for Field Concrete Control, O. G 
Patch im. Concrete Inst.—Journal, vol. 4 
nos. 7 and 8, March-April 1933, pp. 318-324 
Method of testing concrete specimens in hot water 
unit, developed in the construction of Boulder 
Dam 
CONSTRUCTION INDUSTRY 

Costs. Unit Bid Summary. West. Constra 
tion News and Highways Bldr., vol. 8, no 
April 10, 1933, pp. 194, 196, 198, 200, and supp. p 
30 Unit costs bid on bridges and culverts, pipe 
line construction, tunnel construction, street and 
road work, and machinery and equipment in 
California and Oregon. 


DAMS 

Correrpams. Construction of Diversion Cof 
ferdams, W Nelson. Reclamation Era, vo 
24, no. 4, April 1933, pp. 45-47. Cofferdams for 
the diversion of flow of 200,000 cu ft per sec of the 
Colorado River at the site of Boulder Dam, are 
66 and 98 ft in height, containing 800,000 cu ye 
of earth and rock. 

Concrete. Reservoir Work Water an 
Water Eng., vol. 35, no. 416, March 31, 1935, pr 
197-199. Review of modern British practice 
the cementation, waterproofing, concrete bardes 
ing, guniting, and repairing of concrete-water 
distribution reservoirs. 

Concrete, Construction. Vom bau 
Bleilochtalsperre im Saale-Tal, Leonhardt 
Deutsche Bauseitung, no. 7, Feb. 15, 1933, pp. |- 
132. Construction of Bleiloch curved concret 
gravity dam and Elbe watershed, Germar 
65 m maximum height, with special! reference | 
methods of placing 180,000 cu m of concrete 


CONSTRUCTION Construction of Hoe 
(Boulder) Dam, W. R. Nelson. Compre A 
Mazg., vol. 38, no. 3, March 1933, pp. 4069-40:4 
see also Gen. Contractors Assn Bul., vol. 24 
no. 4, April 1933, pp. 60-65. Résume of curre 
activities and an account of the building 
cofferdams 

Fat.ures. Notes on Reservoir Failures, | 
Hogg. Surveyor, vol. 83, no. 2149, March 
1933, pp. 375 and 376. Failure of sever 
British and American earth-fill and concre’r 
dams; prevention of dam failures. Before It 
Water Engrs. 
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TWO OF THE BRIDGES THAT WON 


liustraTED on this page are two of the three bridges 
selected by the American Institute of Steel Construction 
as the most beautiful bridges constructed during 1932. 

The award for the most beautiful structure in Class A 
(bridges costing over $1,000,000) went to the High-Level 
Highway Viaduct Bridges, crossing the Hackensack and 
Passaic Rivers between Newark, N. J., and Jersey City. 

The French King Bridge, over the Connecticut River, 
between Erving, Mass., and Gill, won the Class B award 


Above: One of the two bridges, crossing the Hackensack and Passaic Rivers, 
which are part of the high-level highway viaduct berween Newark, N. J., 
and jersey City. Designed and built for the New Jersey State Highway 


Department under the direction of Jacob L. Bauer, state highway engineer. 


Left: French King Bridge over Connecticut River, between Erving, Mass., 
and Gill. Designed and built for the Commonwealth of Massachusetts 
under the supervision of A. W. Dean, chief engineer, and G. E. Harkness, 
bridge engineer, Massachusetts Department of Public Works 


The members of the jury of award were Robert M. Carrere and J. K. Smith, 
architects; D. S. Trowbridge, C. W. Hudson, and F. E. Schmitt, engincers. 


for the most beautiful bridge costing between $250,000 
and $1,000,000. 

These prize-winning bridges were fabricated and erected 
by McClintic-Marshall Corporation. 


MCCLINTIC-MARSHALL 


CORPORATION Subsidiary of Baethlebem Steel Corporation 


General Offices: Bethlehem, Pa. District Offices: New York, Boston, Philadelphia, Baltimore, 
Pittsburgh, Buffalo, Cleveland, Cincinnati, Detroit, Chicago, St. Louis, San Francisco, 
Los Angeles. Expert Distributor, Bethichem Sceel Export Corporation, New York 
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PRETEST UNDERPINNING 
INDEX TO ADVERTISERS 


INDUSTRIAL 


Arrport DraInaGe 
Toncan Culvert Manufacturers’ Association 


ASPHALT 
Texas Company, The 


Pavino 
Texas Company, The 


Aspuatic Binpers 
Texas Company, The 


OVERLOADED TO MINIMIZE SETTLEMENT 


Pretest underpinning places an overload, usually50% 
in excess of the permanent load, upon the under- 
pinning cylinders and maintains this full test load 
until the underpinning is completed 

This patented Pretest method is an exclusive feature 
of Spencer, White and Prentis foundation service. 


Barors, 
McClintic-Marshall Corporation 


Bripoes 
McClintic-Marshall Corporation 


Steer 
McClintic-Marshall Corporation 


Cutoripe, Catcium 
Texas Company, The 


FOUNDATIONS Coun Mi 


PRETEST UNDERPINNING Texas Company, The 
CONTRACTORS 
SPENCER WHITE « PRENTIS Spencer, White and Prentis, Inc. 
NEW YORK DETROIT Curverts, Cast Iron 


Cast Iron Pipe Research Association, The 
United States Pipe and Foundry Company 


Cutverts, CorruGcatep [ron 
Toncan Culvert Manufacturers’ Association 


Dratns, Perroratep Iron 
Toncan Culvert Manufacturers’ Association 


HANDY 
HANDBOOK 


Drepors, Hypravutic SAND AND GRAVEL 
Ellicott Machine Corporation 


DrepGinc MacHINerY 
Ellicott Machine Corporation 


~ Dusr Curg 
a : Texas Company, The 
Piping Standards | 
Cast Iron Pipe Flanges and Flanged Fittings for Spencer, White and Prentis, Inc. 
Maximum Saturated Steam Pressure 
FLoorInc 
Cast Iron Pipe Flanges and Flanged Fittings for || . 
a? Maximum Saturated Steam Pressure |} Barrett Company, The 
(Bl6éa-1928 
Cast Iron Pipe Flanges and Flanged Fittings for FouNDATIONS 
— Re Saturated Steam Pressure Spencer, White and Prentis, Inc. 
Cass Pipe Flanges and Flanged Fittings for 
ib. Maximum Hydraulic Pressure |/ Furnaces, Biast 
1931 McClintic-Marshall Corporation 
Malleable Iron Screwed Fittings for 1501b. Max- [| 
imum Saturated Steam Pressure (B16c-1927) || 
Cast Iron Screwed Fittings for 125 and 250 Ib. | Gas Hotpers ‘ » 
Maximum Saturated Steam Pressure (B16d- || McClintic-Marshal! Corporation 
1927 
Steel Pipe Vienges and Flanged Fittings for || — 
250, 400, 600, 900, 1350 1b. Maximum ‘Satu- Jourrs, Expansion Paviwo 
AMERICAN | rated Steam Bl6e-1927) Barrett Company, The 
STANDARDS Cast Iron Long T urn Sprinkler Fittings for 150 || 
ore developed Saturated Steam Pres- Jouvts, Pavino 
under Pipe Threads, Taper and Straight (B2-1919) Barrett Company, The 
procedure of Scheme for the Identification of Piping Systems 
AMERICAN A13-1928) Paints 
Barrett Company, The 
STANDARDS Price for the above set of Standards $4.00, with a 
ASSOCIATION binder $5.75 
SINDERS PAMPHLETS FOR SALE BY Continued on Page 10 
ASM. WEST 39 STREET. NEW YORK, HY. j 
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ProrectT, TUNNELS Diversion Tunnels 
er (Boulder) Dam Lined with Concrete 

n Methods, vol. 15, no. 4, April 1933, 
23 Four 56-ft rock bores finished with a 
cal coating 3 ft thick, requiring 300,000 
f conerete placed behind special forms; 
{ steel frame carriage supporting forms 


RVOIRS Design and Construction of 
eattle Reservoir, S. De Moss im. Water 
n.—Journal, vol. 25, no. 4, April 1933, 

s 514 Construction of reservoir in cut 
with sides and bottom paved with con 

ibs. designed for a capacity of 68,300,000 
w service tanks and pipe connections; 

ion and costs 


OF FLUIDS 

or Water, Orreices. Duesen und 
Blends bei kleinen Reynoldsschen Zahlen, M 
Forschung auf dem Gebiete des Ingenieur 
ol. 4, no. 2, March-April 1933, pp. 64-66 
ults with different shapes of nozzles and 
for small Reynolds’ numbers demonstrate 


wdvantages of cylindrical portion for flow 
ea ement 

ASURBMENTS Flow Measurement and 
( XXIII (Cont.), M. F. Behar. Jnsiru- 
men vol. 6, no. 4, April 1933, pp. 77-83 
Weighing meters; positive gas meters; dry types 
gas meters 


FOUNDATIONS 
Pressure Over den zijwaartschen 
k ongeroerden, incohaerenten grond en 
terpretatie der ““Cincinnati’’-proeven no. 1 en 2, 
K Froehlich Polytechnisch Weekblad, vol. 26, 
44 and 45, Nov. 3, 1932, pp. 693-696, anc 
10. pp. 715-719. Mathematical analysis of 
teral pressure in undisturbed non-cohering 
sround and an interpretation of the so-called 
nati’’ earth-pressure tests 


Monuments. Washington Monument Facts 
Brought Up to Date, D. H. Gillette Eng. News- 
Re ol 110, no. 16, April 20, 1933, pp. 501 and 
wr Borings carried to rock for the first time 
ea! a layer of soft clay potentially unstable 
oder any large and unbalanced loading such as 
ould result from proposed landscaping opera- 


festinc. Geo-hydrologisch onderzoek ten 
ehoeve van een complex werken te Rotterdam, 
Franx. Polytechnisch Weekblad, vol. 27, nos. 
and 6, Jan. 26, 1933, pp. 57-59; Feb. 2, pp 
5-49. and Feb. 9, pp. 88 and 89. Study of the 
ceology and hydrology of the foundation site for a 
roup of buildings in Rotterdam, Holland; 
results of borings; computation of maximum 
round-water pressure; pumping tests; analysis 


HYDRAULIC ENGINEERING 
Hyprautic LABORATORIES, UNITED STATES. 
Current Hydraulic Laboratory Research in 
United States U.S. Bur. Standards—Report 
/-!. April 1, 1933, 33 pp. History of hy- 
raulic laboratory research in the United States; 
lescriptive notes on some 30 hydraulic labora- 
tones. notes on some 40 research projects. 


HyprRavutic STRUCTURES DESIGN Experi- 
mentelle Bestimmung der Beanspruchung von 
Bauwerken, die einer zeitlich veraenderlichen 
Stroemung ausgesetzt sind, E. Meyer-Peter and 
H. Favre Schweis Bauseitung, vol. 101, nos. 3 
and 4, Jan. 21, 1933, pp. 29-33, and Jan. 28, pp. 
4s-51 Experimental study of models, made at 
the Hydraulic Laboratory of the Swiss Federal 
Institute of Technology, on stresses produced by 
urges and similar fluctuating flows; application 
# results to design of hydro-electric structures, 
breakwaters, walls, etc. 


Mopets. Work of U.S. Waterways Experi- 
ment Station, H. D. Vogel. Louisiana Eng. 
S Pr vol. 18, no. 6, Dec. 1932, pp. 119-124. 
Historical review of the practice of hydraulic 
models, equipment and activities of the U.S. 


ranrwage Experiment Station at Vicksburg, 


HYDRO-ELECTRIC POWER PLANTS 

GRBA Betrarn. Severn Barrage Scheme. 
Water and Water Eng., vol. 35, no. 417, April 20, 
193 p 212-214. Outline of a project for 
camming the Severn River estuary at English 
means of a so-called sluice dam, 6,825 
ft long id by a turbine dam, 4,550 ft long, 
72 Kaplan-type turbines with a direct 
erator running at a constant speed of 


62.5 rp and working under head varying from 
rt cost estimated at £50,500,000; maxi- 
mun w0,000 kw 

LR Hydro-Electric Projects North of 
Pola € Engineering, vol. 135, no. 3510, 
Apr 1933, p. 430. In the northwest of 
Ru the Kola Peninsula, rich deposits of 
ape eing exploited; for processes con- 
= h the production of aluminum, a 
; power station is under construction 
River with capacity for first develop- 
60,000 kw; head between Imandra 
7 ea, 425 ft, will be utilized by three 
1s - tal ultimate capacity will be about 


Untrep Srares. Hoover (Boulder) Dam 
Hydro Plant to House Largest Turbines. Power, 
vol. 77, no. 4, April 1933, pp. 174 and 175. 
Initial installation wil! consist of five 115,000-hp 
and two 55,000-hp units, plant being designed for 
an ultimate capacity of 1,835,000 hp in 17 units; 
bids for turbines were opened March 10, but 
contracts had not been awarded 


HYDROLOGY, METEOROLOGY, AND SEIS- 

MOGRAPHY 

EARTHQUAKES, MEASUREMENT Measuring 
Earthquake Intensity in Pounds Per Square 
Foot H M Westergaard Ene News-Rec., 
vol. 110, no. 16, April 20, 1933, p. 504. Suggested 
deduction based on controlling maximum ground 
velocity for all periods in a given disturbance 

Sea Water. Determination and Occurrence 
of Fluorides in Sea Water, T. G. Thompson and 
H. J. Taylor. Indus. and Eng. Chem. (Analytical 
Edition), vol. 5, no. 2, March 15, 1933, pp. 86-89 
Data on analysis of about 100 samples of water 
from various locations and depths, in the vicinity 
of British Columbia and the state of Washington, 
using zirconium nitrate-sodium alizarin sulfonate 
indicator for the determination of fluoride 
Bibliography 


IRRIGATION 

Inpta. Irrigation in India—VII and VIII 
Indian Eng., vol. 93, nos. 9 and 10, March 4, 1933, 
pp. 161 and 162, and March 10, pp. 185 and 
186 Indian irrigation during World War and 
post-war period (Concluded.) 

Srpnons. Bully Creek and Fairman Coules 
Siphons, P. Bier. West. Construction News and 
Highways Bidr., vol. 8, no. 7, April 10, 1933, pp 
179-184 Design and construction of two steel 
pipe lines, 8 ft 5 in. in diameter, totaling 7,425 ft 
in length, on the Vale Main Canal near Hope, 
Ore.; by-pass and drainage features; siphon 
supports: inlet and outlet structures; expansion 
joints; pipe supports and anchors; cost data 


LAND RECLAMATION AND DRAINAGE 


LAWS AND £LBEGISLATION How Drainage 
Laws Affect Road Construction, W. G. McGeorge. 
Contract. Rec., vol. 47, no. 15, April 12, 1933, pp 
368-371 Proper procedure to be followed by 
highway authorities when carrying out drainage 
operations; common law; statute laws; ditches 
and Watercourses Act; Drainage Aid Acts; 
Municipal Drainage Act; drainage petitions; 
access bridges; repairs and maintenance 


PORTS AND MARITIME STRUCTURES 

BREAKWATERS. Les brise-lames a parements 
verticaux, J]. Lira. Génie Civil, vol. 102, no. 14, 
April 8, 1933, pp. 320-325. Review of the prac 
tice of vertical wall breakwater construction in 
Europe and South America; analysis of stresses 
and types of design 

Canapa. Development of Hudson Bay Proj- 
ect, D. W. McLachlan Ene. Journal, vol. 16, 
no. 4, April 1933, pp. 155-166. Development 
work carried out at Port Nelson from 1913 to 
1917; preliminary investigations at Churchill! and 
construction operations which followed there; 
particulars of docks, elevator and power house, 
water supply arrangements, and dredging plant; 
data regarding air, water, and soil temperatures; 
observations on ice formation as affecting length 
of open season at Port Churchill; cost data. 


FLoripa. Steel Pile and Concrete Breakwater 
Wall at Key West, Fla., B. Benson. Contractors 
and Engrs. Monthly, vol. 26, no. 4, April 1933, pp 
17-20 Driving of 4,500 steel piles in the con- 
struction of a sand-fill and concrete breakwater 
wall with a top width of 10 ft; driving of sheet 
piling and construction of form work; concrete 
placing. 

France. Port of Havre, F. Pratt. World 
Ports, vol. 21, no. 5, March 1933, pp. 5-8 and 16. 
A history and description of this leading French 


Gpynta, PoLtanp. Der Seehafen von Gdingen, 
D. Foerster. Werfi-Reederei-Hafen, vol. 14, no. 
1, Jan. 1933, pp. 1-11. Europe's newest seaport, 
Gdynia, Poland; present layout; the position of 
Gdynia in relation to Danzig; development of 
the harbor; numerous illustrations of port 
structures, cargo-handling equipment, and rail- 
road terminal! facilities. 

LicutTHovuses, Untrep States. Building and 
Operating the Nation's Lighthouses. Eng. News- 
Rec., vol. 110, no. 17, April 27, 1933, pp. 517-520. 
Rocky Island light location; offshore lights at 
Chicago; modern mechanized signaling; main- 
tenance is of major importance 

Srockxron, Cattr. Port of Stockton Wharves 
and Transit Sheds, T. P. Moorehead. Jest. 
Construction News and Highways Bidr., vol. 8, 
no. 7, April 10, 1933, pp. 173 and 174. Features 
of three wharves 77 ft wide with straight face 
from 507 to 930 ft long, and of two transit sheds 
each 460 ft long, with widths of 127 [t at one end 
and 150 ft at the other. 


ROADS AND STREETS 
Accipent Prevention Saving 1,000 Lives a 


Vear, H. A. Rowe. Nat. Safety News, vol. 27, 
no. 5, May 1933, pp. ll and 12. Deaths in high- 


Civit for Fuly 1933 9 


way-railroad crossing accidents declined 40 per 
cent in 1932 from the peak record of 1928, mean 
ing a saving of 1,000 lives during the year; sugges 
tions which, if followed, would assure protection 
of motorist at crossing 


AsPpHaLt. New Type of Pavement Tried Out 
in Ontario, R. M. Smith. Contract Rec, vol. 47, 
no. 17, April 26, 1933, pp. 411-414. Character 
istics of the newly developed high structural 
strength asphalt pavement give promise of 
excellent service; surface is non-skid; construc 
tion procedure; tamping 


EmuLstons. Evaluation of Emulsi- 
fied Asphalts for Road Building Purposes, 
Kirschbraun. Roads and Streets, vol. 87, no. 4, 
April 1933, pp. 150-155. Properties of road 
building emulsions; homogeneity; screening test 
modified sedimentation test; correlation of sedi 
mentation tests with storage observations, me 
chanical stability and “break’’; McKesson, stone 
mixing, and calcium-chloride tests: relation be 
tween calcium-chloride test and break upon road; 
quality of deposited film 

BiruMINous Bituminous Paver Spreads and 
Finishes Coarse Aggregate Type Plant Mix, 
A. R. Erskine. Roads and Streets, vol. 76, no. 4, 
April 1933, pp. 137-141 Design and construc 
tion of Parts 2 and 3 of Niagara Falls-Buffalo 
road, 3.8 miles in length in New York State 
specifications for concrete foundation, placing of 
bituminous macadam,; description of treading 
finishing machine 

Brick Research on Fillers for Brick Pave 
ments, J]. S. Crandell. Roads and Streets, vol. 87 
no. 4, April 1933, pp. 158-160. Laboratory 
study of mastic cushion courses; penetration 
depth stabilizing filler rubber admixture; 
emulsions as fillers; surface film 


CONSTRUCTION Right Equipment for the 
Job, H. K. Church Eng. News-Re vol. 110 
no. 18, May 4, 1933, pp. 556-559. Record and 
analyses of 30 road-grading jobs in Pennsy!vania, 
aggregating 1,400,000 yd, providing a basis for 
selecting economical equipment for the average 
and individual grading operation excavation 
theory; volume and length percentage; distribu 
tion of total exacavation according to depth of 
cut, shown by empirical and theoretical curves. 

Curves. Sulla conformazione della superficie 
stradale agli estremi delle curve, L. Stabilini 
Strade, vol. 15, no. 1, Jan. 1933, pp. 19-22. 
Theoretical mathematical analysis of design of 
transitions at extremities of road curves 

EXPANSION JornTs. Transverse Expansion- 
Joint Installation Practice in Ontario Highways, 

L. Baxter and W. C. Brockway Can. Ener., 
vol. 64, no. 18, May 2, 1933, pp. 9 and 10. Prac- 
tice of the Ontario Department of Highways; 
essential requirements of satisfactory expansion- 
joint installation 

Expcosives. Explosives for Settling Highway 
Fills, E. Godfrey Can. Ener., vol. 64, no. 18, 
May 2, 1933, pp. 11-13 Method of using ex- 
plosives for displacing unstable materials beneath 
highway embankments to permit accelerated 
settlement of these embankments to hard bottom; 
trench blasting; underfill method; relief method. 

Hoover (Bovutper) Dam Project Hoover 
(Boulder) Dam Highway Nears Completion, 

). H. Buntin Highway Mazg., vol. 24, no. 2, 
Feb. 1933, pp. 31-34. Construction of an 8-mile 
section of oil-bound gravel highway 22-ft wide; 
drainage provided by corrugated culverts; cost 
data for culverts on Boulder Dam railroad 


Icy Roaps. Salt for Icy Roads, G. E. Gollop 
Can. Ener., vol. 64, no. 14, April 4, 1933, p. 16. 
Note on experiments conducted at the Sandwich, 
Ontario, plant of Canadian Industry, Ltd., 
demonstrating the effectiveness of fine salt mixed 
with sand in protecting traffic on ice-covered 
roads 

IraLty. L'autostrada Torino-Milano, 1. Van- 
done. Sirade, vol. 15, no. 1, Jan. 1933, pp. 1-7. 
Description of the automo!ile highway between 
Milan and Turin, about 126 km in length; fea- 
tures of bridge structures 

Low Cost. Stabilized Gravel Street, K. B. 
Robertson and D. N. Smith im. City, vol. 48, 
no. 5, May 1933, pp. 46-50. Description of a ‘ow 
cost project at Midland, Mich.; curb and catch- 
basin design and construction; preparing grade; 
studies of soil properties; mixing sand and clay; 
combination of materials; costs; unemployed 
labor used 

MacapaM. Road Builders Offer Specifications 
for Cement-Bound Macadam. Concrete, vol. 41, 
no. 5, May 1933, pp. 9-10. Gustafson Com- 
mittee report cstablishes detailed construction 
practice for penetration type; sandwich type 
suited to resurfacing old gravel or macadam. 

MAINTENANCE AND REPAIR Details of Street 
and Highway Maintenance, B. E. Gray Pub. 
Works, vol. 64, no. 4, April 1933, pp. 23, 24, and 
28. Maintenance requirements; patching; deep 
depressions; pre-mix patches 

Old Highway Surfaces in Illinois Repaved with 
Brick. Construction Methods, vol. 15, no. 4, 
April 1933, pp. 28-30. Salvaging of some 60 
miles of old concrete pavements, still of value as 
base courses, by resurfacing them with a wearing 
course of 2' :in. brick laid between concrete 
curbs on to sand-mastic cushion. 
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Advertise 


The Nationa! Industrial Re- 
covery Bill is in operation. 


Under its provisions, a vast 
amount of construction will 
goforward. When contracts 
are let, the specified products 
will have the lead. If you 
want your share of this busi- 
ness advertise now while 
plans and specifications are 
being drawn. Advertise— 


lo the Leaders 


Tell your story aggressively 
to the leaders of the civil 
enginecring profession and 
the coustruction industry. 
These men draw the plans 
and specify the materials 
and equipment. They and 
their organizations will do 
the bulk of the construction. 


Advertise directly to these 
leaders through the one 
publication which caters ex- 
clusively to their interests— 


CIVIL 
ENGINEERING 


33 West 39th Street 
New York, N. Y. 


332 S. Michigan Ave. 1957 S. Los Angeles St. 
Chicago, Ill. Los Angeles, Calif. 


INDEX TO ADVERTISERS 
INDUSTRIAL 


Pavinc 
Texas Company, The 


PEnstTocks 
McClintic-Marshall Corporation 


Pires, CONCRETE 
Spencer, White and Prentis, Inc. 


Pipe, Cast Iron 
Cast Iron Pipe Research Association 
United States Pipe and Foundry Company 


Pree AsPHALT 
Texas Company, The 


Pipe Frrrinos, Cast Iron 
Cast Iron Pipe Research Association 
United States Pipe and Foundry Company 


Pumps, Drepoinc & Sanp 
Ellicott Machine Corporation 


Retreap Binpers 
Texas Company, The 


Roap Ons Preservatives 
Barrett Company, The 


Roap Surracinc 
Texas Company, The 


Roorine 
Barrett Company, The 


Stacks 
McClintic-Marshal! Corporation 


Street, SrrucTURAL 


McClintic-Marshal! Corporation 


Storm Sewers, Corrucatep [Ron 
Toncan Culvert Manufacturers’ Association 


Tanxs 
McClintic-Marshall Corporation 


Tar 
Barrett Company, The 


Tevepuone Service 
American Telephone & Telegraph Company 


Towers, 
McClintic-Marshall! Corporation 


TURNTABLES 
McClintic-Marshall Corporation 


UNDERPINNING 
Spencer, White and Prentis, Inc. 


WATERPROOFING, AsPHALT 
Texas Company, The 


Woop Preservatives 
Barrett Company, The 


The Scciety reserves the privilege of re- 
jecting advertisements inconsistent with its 
ethical procedure. 


Alphabetical Index to Advertisers Shown on Page 12 


No. 

| | 
| 

| ‘ 
| 

| 

| 
| 
| 
| 
| 
| 
| 
| 

| 
| 

| 

| Dri 


23, No. 7 


N u Ten Years’ Experience 
sand-Asphalt Roads in North Carolina 
»-ruction Methods, vol. 15, no. 4, April 1933, 
sand 25. Review of the experience of the 
Carolina State Highway Commission in 
more than 1,000 miles of sand-asphalt 
ng 
Ontario’s Investment in Roads, 
Ml’ Smith. Can. Ener., vol. 64, no. 18, May 2 
pp. 15 and 16. Statistical data on mileage 
and revenues. 
RarLRoaD CROSSINGS 
xg Ry ng. and Maintenance, vol. 29, 
May 1933, pp. 226-233 Experience of 
i engineers with existing grade crossing 
and a search for a satisfactory form of 
ruction; the best form available should be 
the busiest crossings and the less ex- 
e applied to secondary crossings 


What Kind of Grade 


Rocky COUNTRY Wagon Drills Prove Good 
Road! uilders Cc. H. Vivian. Compressed Air 
vu ol. 38, no. 3, March 1933, pp. 4079-4083 
Vee of Ingersol-Rand wagon drills for blast-hole 
iniling in the construction of highways in the 
rocky country of West Virginia 

SIGNALS AND SIGNALING. Primary Battery 
ating on Storage for Operation of Crossing 


Signa Ry. Signaling, vol. 26, no. 4, April 1933, 
80 Missouri Pacific recently installed flash- 
¢light highway crossing signals at Huggs 

rossing on a single-track line near Crystal City, 

M crossing is not in automatic block signal 


territory and is remote from any commercial 
irrent ‘supply primary battery for track circuits 
od for operation of flashing-light crossing signals. 


SwaMPs Boring and Sounding Equipment 
Used in Accelerating Swamp Fill Subsidence, 
W. Schultz. Explosives Engr., vol. 11, no. 4, 
April 1933, pp. 109-113. Equipment and 
methods used in exploration, by the Minnesota 
Highway Department, for subsidence blasting in 
the construction of a highway across a peat 
vamp resistance or penetration hammer; 
letails of jack used for pulling sounding rod used 
with resistance hammer 


SEWERAGE AND SEWAGE DISPOSAL 
ACTIVATED SLUDGE Operation of Activated 
dge Plants Practically Considered, R ; 
pode. Surveyor, vol. 83, no. 2150, April 7, 
1933, pp. 391-393 (discussion) 393-395. Mixing 
juring aeration period; preservation of aerobic 
oditions; control of activated sludge plants; 
reactivation of sludge; disposal of activated 
idge. sludge digestion; use of lagoons; sludge 
ng experiment; maintenance of machinery 
ected to plant; graphical record of plant 
rformance. Before Inst. Sewage Purification 


AssesSMENT. Progress on Sewer-Rental Legis- 
ion. West. Construction News and Highways 
Aldr., vol. 8, no. 7, April 10, 1933, pp. 185 and 
186. Recent legislation in Oregon, Montana, 
idaho, California, Colorado, Utah, and Washing- 


EptnpurGH, SCOTLAND. Recent Main Drain- 
ce and Other Sewerage Works in Edinburgh. 
Carnie. Surveyor, vol. 83, no. 2153, April 28 
19 pp. 453-456 Description of extension 
lertaken during past five years, including a 
reular sewer tunnel, 60 ft in diameter, screening 
etc cost data; total cost £367,250 

fore Inst. Mun. and County Engrs. 


Eourpment. Mechanical Equipment in Sew 
age Treatment Works——XI, A. P. Folwell. Pub 
vol. 64, no. 4, April 1933, pp. 41, 42, and 
44 yeneral construction and operating equip- 
ment, valves and gates; weirs and meters; 
eyors;, collecting samples. 
Financinc. Fact and Fancy in Sewerage 
nancing, A. Wolman Sewage Works Journal, 
5, no. 2, March 1933, pp. 302-308 Basic 
ciples of financing sewerage systems: devia 
basic principles; sectional prejudices; 
expense; control by local interested 
Trouy Bibliography. Before New York State 
wage Works Assn. 
Brrrarn. Storm-Water Pumping 
er Ener, vol. 28, no. 325, April 1933, pp. 141- 
i144. Description of and operating experience 
with SOO-hp oil-engine sewage pumping plant, 
employed by the Borough of Acton for storm- 
[EATID Heating Top Sludge, H. W. Taylor 
’ ol. 64, no. 4, April 1933, pp. 16-18 
ige digestion; partial operating data 
orks at Saranac Lake, N.Y.; causes 
results of experiments 


thatpara Sewage Pumping Station 

dian Ey vol. 93, no. 11, March 18, 1933, pp 

escription of plant equipped with 
three 10-in. sewage pumps. 


BY Meeting of New Jersey Sewage 

rk ciation Water Works and Sewerage 

April 1933, pp. 129-134. Proceed- 

ibstracts of the following papers 

atment of Sewage in Connection 
. m of Sprinkling Filters, J 

: ration of New Sewage Treatment 

ceton, N.J., 1. R. Riker; Operation 

Plant, W. J. Schiverea; Comparison 

of Fresh and Stale Sewages, W. 
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Rudolfs; Developments in Sewage Chlorination, 
A. E. Griffin; Operating Data on Sprinkling 
Filters, I. O. Lacy; Pollution of Bathing Water 
and Its Effect on Health, C. G. Wigley; Applica 
tion of Sewer Rental Law in New Jersey, C. A 
MacDonald: New Rules Covering Licensing of 
Sewage Plant Operators in New Jersey, J. B. 
Baty 

Owrarto. Trends in Sewage Treatment, 
A. C. Berry. Contract Rec., vol. 47, no. 16, 
April 19. 1933, pp. 395-400. Use of mechanical 
equipment continues to expand, and biological 
methods of control are being replaced by mechani- 
cal processes; list of sewage treatment plants in 
Ontario showing type and special features 

San Awnronto. Sludge Drying Beds, San 
Antonio Sewage Treatment Plant, W. S. Stanley 
Water Works and Sewerage, vol. 80, no. 4, April 
1933, pp. 123 and 124 Design and operation ofa 
sludge drying plant occupying an area of 84,000 
sq ft; construction and operating costs 


SEDIMENTATION Factors Affecting Efficiency 
of Sewage Sedimentation, G Schroepfer 
Sewage Works Journal, vol. 5, no. 2, March 1933 
pp. 209-232. Raw sewage sedimentation; physi 
cal characteristics of design; detention period; 
velocity of flow; depth and ratio of length to 
depth: inlet and outlet effects; shape of tank; 
baffling: mechanism effects; currents caused by 
wind, eddies, and difference in temperature; 
bottom reaction; electrical and biological! effects 
Bibliography 

Sewacs Tanks, Foaminc. Chlorination Con- 
trols Foaming Imhoff Tanks, F. West Water 
Works and Sewerage, vol. 80, no. 4, April 1933, 

137. Effects of prechlorination on foaming 
Imhoff tanks, Stockton, Calif 


Sewers, Gases. Generation of Hydrogen 
Sulfide in Sanitary Sewers, F. D. Bowlus and 
A. P. Banta Water Works and Sewerage, vol. 80, 
no. 4, April 1933, pp. 141-143 Effect of tem 
peratures on septicity and sulfide determination 
effect of velocity on H»S generation; effect of 
sulfate content on HS generation; effect of 
sewage strength on HS generation; relation 
between chlorine demand and biological oxygen 
demand. 


Stupce Power Gas from Sewage Sludge, 
F. C. Vokes. World Power, vol. 19, no. 112, 
April 1933, pp. 210-214. Old and modern 
methods used in the treatment of sewage; treat- 
ment of sludge by a separate digestion process 
evolved at Birmingham 20 years ago; gas collec- 
tion method and gas utilization of Birmingham 
Tame and Rea District Drainage Board's different 
works described; gas engines driving generating 
machinery supply current for pumping machin- 
ery, air compressors, lighting, etc., both at 
Saltley and Yardley works 

Srream Poiivution. Studies of Effect of 
Smal! Impounding Reservoir on Stream Purifica- 
tion, G. M. Ridenour. Sewage Works Journal, 
vol. 5, no. 2, March 1933, pp. 319-332 Data on 
small stream, receiving heavily polluted load of 
domestic sewage, upon which a small impounding 
reservoir is located; biochemical oxygen demand 
reduction; dissolved oxygen furnished by pond; 
reduction in B. coli; re-aeration and deoxygena- 
tion coefficients of pond; calculated benefits of 
natural storage on stream purification Bibli- 
ography. 

Vircinta. Proceedings of the Fourth Annual 
Conference of the Virginia Water and Sewage 
Works Association, Held at Staunton, Virginia 
Va. Polytechnic Inst.—Bul., no. 29, vol. 26, no. 6, 
April 1933, 39 pp. Includes the following papers: 
Water Supply of Staunton, R. H. Catlett; Loca- 
tion of Service Reservoir and Design of Pipe 
Systems for Best Distribution of Water, B. S 
Parrish; Pumping Equipment and Use of Auto- 
matic Stokers, E. H. Herbert; Maintenance of 
Water Meters, C. W. Davis; Use of Ammonia- 
Chlorine in Richmond, M. C. Smith; New Sew- 
age System and Disposal Plant at Orange, W. C 
Ansell; Sewage Treatment Plant at Winchester 
P. P. Pilcher; Discussion of Sewage Treatment, 
F. J. Sette; Operation of Moore's Creek Sewage 
Disposal Plant, S. Williamson; Methods of Well 
Construction, C. F. Cole; Success in Obtaining 
Water from Drilled Wells in Virginia, G. Sydnor;: 
Municipal Water Supplies of Virginia, F. H. Fish; 
Industrial Utility of Surface Waters of Virginia 

/. D. Collins; Notes on Geology of Virginia, 
A. Bevan. 

STRUCTURAL ENGINEERING 

Arcues, DESIGN Determining Camber Al- 
lowances for Two-Hinged Arches, B. G. R. 
Holloway. Structural Engr, vol. 11 New 
Series), no. 3, March 1933, pp. 152-155 and 
(discussion), vol. 11 (New Series), no. 4, April 
1933, p. 200. Demonstration of principles and 
processes applicable to the determination of 
camber for two-hinged spandrel-brace steel 
arches, particularly bridge arches 

Cotumns, BsnpInc. Quelques mots sur la 
flexion des colonnes 4 moments d'inertie variables, 
L. LeMaire. Revue Universelle des Mines, vol. 76, 
no. 5, March 1, 1933, pp. 132 and 133. Contribu- 
tion to the study of the deflection of columns at 
variable moments of inertia; presentation of 
formulas developed by the author in the course 
of an investigation of stability. 
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Srresses. Direct and Bending Stresses in 
Cylindrical and Conical Thin Walls, C. M. Moir. 
Roy. Tech. College—Journail, vol. 3, part 1, Tan 
1933, pp. 137-162 Discussion is restricted to 
symmetrical loading effects, both axial and 
lateral; cyclical and varying loads are not in 
cluded; illustrations of method of application 
of derived equations. 


Srructruress, EarRTHQvaKke Errecr Earth- 
quakes and Engineering Structures Engineer- 
ing, vol. 135, no. 3511, April 28, 1933, p. 478. 
Review of three papers before the Institution of 
Civil Engineers, as follows Influence of Earth- 
quakes on Structural Design, H. C. E. Cherry; 
Effect of Earthquakes on Engineering Structures, 
F. W. Furkert; Design of Earthquake-Resisting 


ae Dominion Museum, Wellington, 
_ J. J. Booth. 
TUNNELS 
Water Concrere Lininc. Guniting 
with Lumnite Cement, A. R. Chadwick Can, 


Engr., vol. 64, no. 16, April 18, 1933, p. 11. 
Sealing temperature cracks in the concrete lining 
of the water intake tunnel at Buckingham Junc 
tion, Que 


Water Svuprry, Gares. Steel Gates for 
Diversion Tunnels, W. R. Nelson. Reclamation 
Era, vol. 24, no. 3, March 1933, pp. 34-37. 
Purpose of gates; Stoney and bulkhead gates: 
closure of bulkhead gates; general installation 
assembly of Boulder Dam 50 by 50 bulkhead 
gates and of 50 by 35 Stoney gates; weights and 
costs 
WATER PUMPING PLANTS 

Avromatic. Automatic and Remote Control 
for Electric Pumping Stations, R. C. Allen. 
im. Waeter Works Assn Journal, vol. 25, no. 4, 
April 1933, pp. 529-543 (discussion) 543-545. 
Reduction in the cost of pumping water by 
modern control equipment; starters; types of 
control; Baltimore Guilford Station Erie 
Station; examples of supervisory control; pipe 
line pumping stations; Visicode system; enclosed 
primary switching structures; outdoor stations. 


SWITZERLAND Ein eigenartiges Grund wasser 
Pumpwerk, M. Wegenstein Schweis Bauseitune, 
vol. 101, no. 2, Jan. 14, 1933, pp. 22 and 23 
Design of small pumping plant near Zurich, 
Switzerland; well water level is above inlet to 
storage reservoir, but pumping is necessary be- 
cause the existing 100-mm pipe line is made to 
carry an excessive flow of 750 liters per minute. 


WATER TREATMENT 

AMMONIA-CHLORINE. Experience with Am- 
monia-Chlorine Treatment of East Providence 
Rhode Island) Water Supply, ]. V. Turner and 
C. L. Pool. New England Water Works Assn 
Journal, vol. 47, no. 1, Jan. 1933, pp. 13-21. 
Review of 18 months of experience with chlor- 
amine treatment 


CHLORINATION, CANADA. It 
Has Done for Sanitation and Industry in Canada, 
N. J. Howard. Contract Rec., vol. 47, no. 12, 
March 22, 1933, pp. 297-300 Use of liquid 
chlorine; chlorine machines; electrolytic process; 
action of chlorine; extension of use of chlorine; 
reduction of typhoid fever; solenoid-operated 
chlorine shut-off valve. 


FILTRATION PLANTS, Curwa. Modern Filter 
Plant in China Built by Coolie Labor, E. H 
Aldrich Eng. News-Rec vol 110, no. 16, 
April 20, 1933, pp. 490 and 491 Lingnan 
University builds l-mgd water-purification plant 
on which all the construction work was done by 
hand labor; elevated steel tank erected by use of 
bamboo scaffolding 


Greece. Operating Conditions at Athens, 
Greece, Water Purification Plant, L. A. Geupel 
Water Works and Sewerage, vol. 80, no. 4, April 
1933, pp. 113-116. Description of recently 
completed filtration and purification plant with 
American equipment having a capacity of 18 
med; operating procedure; aeration; chemical 
feed, mixing, and prechlorination; sedimentation 
basins; filters and appurtenances; laboratory 
control; waste water recovery plant 


SorTeNntInc. Savings to Water Works and 
Consumer Through Municipal Water Softening, 
E. L. Lium. Water Works Eng., vol. 86, no. 7, 
April 5, 1933, pp. 277-280. Examples in the 
reduction of soap consumption reactions of 
consumers on using soft water; method employed 
in treatment plant dosage; cost of pumpage 
and chemicals; savings and other factors of ad- 
vantage to water works. 


Wetts. Explains Analysis and Control of 
Water Supply at Baytown Refinery of Humble 
Company, P. A. Washer. Oi and Gas Journal, 
vol. 31, no. 45, March 30, 1933, pp. 84-88. De 
velopment of a well water supply low in mineral 
content and of satisfactory temperature for 
cooling needs, at the Baytown Refinery of the 
Humble Oil and Refining Company, at Baytown, 
Texas; description of wells; calculation of inflow; 
balancing of water utilization with extraction by 
systematic procedure; benefits of distributing 
pull on water wells; interference: sanding data; 
water-well analyses. 
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acteristic makes cast 
iron pipe the most 
practicable for 
underground mains 
since rust will not 
destroy it. 


The reason for the 
long life and low 
maintenance cost of 
cast iron pipe is its 
effective resistance to 
rust. Cast iron is 
the one ferrous metal 
for water and gas write to The Cast Iron 


mains, and for sewer Pipe Research Associa- 
construction, that tion, Thomas F. Wolfe, 


Re: *h Engineer, 309 
will not disintegrate 


Peoples Gas Blidg., Chi- 
from rust. This char- 


CAST IRON PIPE 
Look for this Trademark 


For further information, 


There has been more progress in hydraulic 
dredge design within the last ten years than 
in the previous forty. Modern dredges handle 
rock, clay, and other materials beyond the 
ability of older machines, and they handle 
these_materials at low cost. 

ELLICOTT SERVICE starts before you place the 
order, delivers the dredge complete ready to go to 
work, and continues as long as you own the dredge. 


May we have the privilege of telling you more about the 
interesting work we have done? 


ELLICOTT HYDRAULIC DREDGES 


ANY TYPE - ANY SIZE - ANY SERVICE 


ELLICOTT MACHINE CORPORATION 


BALTIMORE. MaRYLAND U.S.A. 
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